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ABSTRACT -
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' This manual was prepared to assist pest control operators to

Nl

prepare for certif?hation under the Michigan Pesticide Control Act of
51976 This hanual was based on the National Pest Control ‘Association's
"Preparing for Applicator Certification—Vol. I; General and Hohsehold

Pest Control," and is used with their permission.

v '

o~
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‘A list of self-help qnestioxﬁ9 and instructions for completing the
. questions are at thg¢ end of each section. If you encounter difficulties in
using ‘the manual, please consult your county agrdcultural extension agent
or representative of the Michigan Department of Agriculture for assistance.

» . i . -

‘Some suggestions on studying the manual are:

.
v

1. Find a place and time for study‘where you will not be disturbed.

2. Read the entire manual throfgh once to understand the scope and form of
presentation of the material.

3. Then study one sectlon of the manual at a time. You may want to under-
line important:- points in the manual or take written notes as you study -
the section. : .

4. Answer, in writing,ﬂfhe self-help questions at the end of each section.
Instructions on how to use the selfwhelp questions in your study are .
~“included with the questions. These questions are rintended _to aid
¥ou jn your study and to help you evaluate your knowledge of the .
sub]ect As Such they are an important part of your study.

5. Rereéad the entire manual once again when you have finished studying all:
of its sections. Rev1ew with care any séctions that you feel you
'ds not fully understand v -

L3

This‘manual is 1ntended to help you use pesticides effectively and safely

4
dwhen they are needed. - We hope that you will re it occasionally to keep.
~ the material fresh in your mind. o b -
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co2 | INSEGT CONTROL - . .o 7
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P . AEROSOL INSECTICIDES - . & N
. , - o ‘ v ; . ] . ) . .

Insecticidal aergsols are extremely fine mists produﬁEd by dispersing ' Qh

insecticides dissolved in liquid gases. As used indoors‘)aerosols may be

either gas propelled or thermally released
- - . v “ ~ . " ' " ‘I“‘- ] '3 ) L. l. \

- -

N

Gas Propelled Aergsols "’ . s

Gas propelled aerosols ar delivered!from a special contaiher containing

" an insecticfde and a liquified gas (often along with a, solvent) ‘and are dis—

persed thro ghwa valve designed to deliver fine liquid partléles containing the
insecticide into someﬁair,space, as in a room. art es ma;\ e compared

to a fine mist or gas. -They range in size from O;L,tbﬁ microns

°

Thefe are three uses of aerosols for.insect controa,indoors: (D) space
' treatments'for quick’knochdown and control of créwling and flying insectsaﬂl
Af?) to cause crawling insects, such as cockroaches to be more-. aptive and to
make greater contacé with deposits of residual 1nsecticides (aerosols alone sare
_considéred to be inefffctive for’ the control -of hidden crawling insects or
those which may later, be exposed), and (3) inspection tools for flushing crawling
insects from their- hiding places. S V4 ‘ » .
' l'{‘ o . l . ';' ' . &k

N g L .
. . 3 P L } . N .
Storage andeandling) ”Q_' : » N 'T>.

’

Insecticidal aerosols ‘should always be stored in temperatures between 70°F.
and 120 F ' Highen temperatures can cause aerosol contaépers ﬁo explode, while
lower, temperatures can cause improper operation. Containers exposed to low
temperatures—shoulé~be—placedfin a warm*room several hours before using. Such N

vcontainers should not be‘iubjected to—tgmperatures above\lZO F. to heat them.

a

Lastly,“aerosols shoald Wjis be released "into sgaces having a temperature

above 50 °F. (f RS
T ’ , b ‘ ' -
. / ) ‘ N . ‘ h .-
Treatmént of Large .Spaces . . .'2'
When treating large spaces with inseqticiJ~l aérosols: ‘f ‘; .

] The cubic feet ‘of space to be treated should be calculated and the proper

amourrt of: insecticide to be, used determined from the appIitation rate "on

* the label. i \,: - -

! 3
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e Doors, windows, real fireplaces and other vents to the outside should

be closed ‘Forced-air and gravity—airflow heating and/or air conditionings

systems should be shut off. . . : N

»

e All occupants must be removed. -

o r

° All(ﬁets and other animals must be removed from the area to be treated.

‘House plants should be covered or removed.. Fish bowls and aquaria may be

feft in place if covered and aeratlon equ1pment turned off. .
. bl o :
Unwrapped or unpackaged food must be removed or placed in a. closed refrigera—
/tor or contginer jhat will exclude aerosol particles. ‘ )
e Food, handling equipmén\i;dishes, ‘and other food contacting surfac&%‘ghould
be covered during ‘treatment or washéd after application _ T / L

e All entrances tq,area being treated should be locked.

.- : N w -

e Total release~types.(valve is locked open to release all content$ in absence

of PCO) sMould be placed iﬁg;?cenaral location or a point near the greatest |,
uld be distributed throughout the. treated

.~|lk A
N

iﬁfestation The aerosolF
space if pore than one is reléased. Also, ‘some protectizéAsubstance,-such
-as newspaper, should be placed under the cannister so that the "fallout"

of -large droplets will not_damage the surface upon which they rest.

e Aerosols having ™ éil baselcan cause staining. These should be held at a
distance of three feet ‘(or as stated on the label) from prgducts, wallpaper,

fabries, clothes, polisﬁgd and ﬁpholstered furniture . N )

<

e All pilot lights and other open flames must be extinguished when using
total " releasentype aerosols. ‘Other aerosols should not be released within six

feet'of pilot lights. unless the pilot'lights'are extinguished.

e An organic vapor respirator approved, by the USDA, EPA or Bureau of Mines g ]
should be wornrwhenever releasing an- aerosol An exception may be made N

when actuating total release aerosols 1if the operator leaves the ﬁreated ve

0 . - .
< H

B A :
area immeédiately. : o ' A
b ° ' ’ ’ b o ¥ "L ; ¢

o The directionsecon-the federal or state registered label should be followedv .

to determine exposure pbriod and necessary aeration time.

. . ..

Lo
.8
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When you are using an aerosol for the purpose of actiyating crawling-in—

sects so they will make greater contact with residual deposits, khe residual’

treatment should be applied first.
n
@or use as inspection or flushing tools where the’ aerosol particles are.

- s

directed into cracks and crevices:

"w.-1. Observe the temperature requirement listed above fjfsstorage and use.
: w . . .

2. The precautions listed above for treating large spaces need not bé .
. LA —

observed but: ' g ! L

T

.+~ a. The aerosols should not be used near bird{?an pets;

. fish®bowls and aquaria should be covered st.
" b. The aerpsols should not be operated within six feet of i
| / : .
open or exposed flames. \ S ' ﬁ )

a - . . .
‘ y- . :
c. An extension device attached to the_nozzle should. be con-

L T S
sidered-to better direct the spray into cracks and crevices.
~_ . o P TR ' N .
~ o L e .

Thermalfﬁerosols (Fogs) ‘ \..f G - - o -

¥
LT

,4‘ ns ‘ ¢

“Fhermal fogs are'liquid particles in 4n airborne state with. the particles
ranging in diameter from 0 2 to 9 microns. They are produced by injecting oil—‘

base liquid formulations on to a heated surface or into a heated air- stream.
: { .

tv . Slnce flammable-liquids are often used . fh'thermal fogging, certa1n
safety factors must be considered Atomizatlon of low flash polnt, as well as,

higﬁ?flash point liquids, can result in the production of an oil- enriched

g

atmosphere. - Guch an atmosphere is capable of propagating a flame similarx %o

-~

combustible solids in dust explosidgp _ Ore gallon of kerosene will render
2,000 cubic feet of air explosive and a s1ngle spark can set it off. One gallon

in 50,000 cubic feet is well 'below tHe lower explosive limit, but an open

v P . . o

' ne. to con R

flame can igniteé the oil and cause a fire S .
Thermal fogsfiﬂdoors may be used alone  to control flying insects®or. in

_conjunction with other types of insecticidal application(s) for controlling

orawling insects Special preéautionS‘must be taken When thermal fogg1ng is ¥

“in process because of~ the high hazard to- property and personnel.

.
- . Al . «

i‘- _a;.




Steps to be taken before fogging: / -

r

o The person responsible for the property to be treated should be.

. providedawith a list of instructions and precautions This list shouflld
include the approximate time -the building may be reoccupied following .
treatment but shouLd state that the building ‘may not be reoccupied until

warning signs ‘are removed Suitable arrangement should be made for re-

lighting pilot: 1ights ' ‘ﬂ )

® All pets and other animals must be'removed Living plants are‘ .
@

sometimes ‘damaged by oil droplets condensing on the leaves, but outdoor

conditions may be more damaging. Covering the plarits with paper will
*protect them, but those responsible for the plants should {decdide what

>

action - should be taken. . . ‘ - SN

.

@ All food should be removed from the\building, or placed in a cqntainer
whi&h is so designed that insecticidq vapors and fog particles cannoA
readily reach the food ' ) T

N ,‘12

e All windows, fireplaces, outeide doors, Ventilakors:)anﬁ othF{\openings
leading to the outside or unmreated areas should be *closed or,otherwise

. sealed off and all pilot lights and other open fla&es exE%nguished

. - .o /
ra

e Notify iggal fire. department of ‘location, dateu time and iyration of

. treatme,t, the chemical that will.be used and whom to contact in case of

emergepcy . ) o
. When the fog generatorﬂis to be used within a building, study the -
area to be treat d in order to note potentfﬁf-obstructions or hazards to

"7 the man who wil fog and to: plan a route within the building for fog - -
application. In the case of - large complex buildings, the operator may

' 5 find it desirable to mark a route by means of tape on the' floor or sofe * -8
“other means. : j . L /A L
) - ‘ R . 7 :

. Place warning signs on all entranceswo uilding and secure the building




\ Lo oL E S S .f -/
Procedure for ﬁogging' v : o ‘

. * - . . . ‘ . “ P * o —
1. When uding a fog gener%%or within a large 'building men should,work’ in-

pairs and always be in Sight of one another’during actual fogging.

When fogging single residence dwellings or similar, 'sized spaces or when

the operatio;)takfs place from outs1de'the building, zman ﬁay work’aloné\

2. Whenever the operator "is in a pOSition which would allow the inhalation
of vapors, he should wear an. organic vapor respirator apprpved by the -
U. S. Bureau of Mines This is usually necessary when us1ng a fog <

generator w1thﬁn a large.building - e p

3. A fire extinguisher of an appropriate type and size should‘be readyffof use,

’

L4

4

4. Only diluents approved by the fdgging machine manufacturer should be used.
Tbe flash point should be no.lomer than .that of kerosepe and preferably

t least 40°F. above the air temperature of the space to be fogged

-5. Start machine outdoors, whenever practical Cold weather or fogging

upper stories of multistoried buildings makes outdoor/ starting impractical
!

‘When starting pndooyé‘-tﬁe nozzle of the generator should have combustible

'materiais no closer_ than 10 feet direccly in front of it apd the machine

\ s%éuld not be” placed on thombustible surface / . . ’ - f/
N LS ' - . ;
6. Adjust for "dry" fog (there should be\no}noticeable depos1t on a_ '

surface 18 inches in front of the nozzl The generator should be kept N
in proper adjustment during oﬁbrations. ExcesSive temperatures may caguse

. _ , . /
"cracking" of the insecticide fluid into highlyfflammable gases and

LN

7. when using a‘porpable generator within a bUilding, begin fogging at

pOint of furtﬁssd\from the exit and wo<k ﬁowards:khe exit acCo?ding
t'ng

plan.:¢ Use caution to prevent the hdt tip of the machine from cont

b
and damaging the structure or its contehts >~ . \

Do nd% exceedgthe applicationjhate of ONE GALLON OF FOGGING SOLUTIéN PER'

50, OOQ CUBIC FEET OF SPACE e application must be made so that

toncenb¥ations higher than this- do not occur in any drea—-especially in ;-

: closets and other enclosed areas——or else explosi concentrations may
/K:er 504000, cubic feet.

° reduces v1s1bility to tho feet ) ) B

\
result‘ (A concentration of twoitﬁirdsdof a gall




; .
_.ic and crawl}space when appli@able but do not exceed the .
a plication rate of one gallon of solution per 50, OOO cubic feet of }. /d

'space Accidental entry of heavy c?ﬂcentrates of outside fog into

- e

Hasements or, crawl spaces through open windows must not be overlooked

¢+ BUILDING SHOULD REMAIN CLGSED AND' SECURED FOR A MINIMUM OF

: FOUR HOURS FOLLOWING TREATMENT

_Post-Fogging Procedure N 7

The ‘operator should opeh the building ‘or arrange ‘to have it opened, then
all seals should be removed and the building ventilated Ventilation should
continue until it is deterjined that the- building is safe forgpccupancyi

dicate that a particular type of building requires

o
a given number of hours to aerate and ‘'the operator can have someone else

Practical experience may i

ventilate building for a prescribed B '
@ % . : . . . l -
Remove warning signs from entrances and be sure that arrangementS(have been
made to reactivate all utilities LT
. : . J o . : o ;
- _ L e L
R ’ - N . ) ' N ,. . M o \‘ -
DUST APPLICATIONS , peev o 4

i | X
Dust applicatio s can«be usLd as ‘a total treatment for insect control but
thevfare more often used as.g, supplemental treatment. Dusts have séVeral ad- .
vantages over sprays : they penetrate cracks .and crevices better, often have - ar
longer residual action, and an insect often. picks up a lethal dose of insecticidev—
upon one gontact with a dust. Skill is required te apély dusts meatly,jt however,’
,and they can be tracked or moved by wind currents - Dusts end to cake in a
é; /‘Heavyidust deposits’

wet or humid environment which reduces their effectivenes
v .

are*unsightly and may repel some pest insects.

’ S
N

7 v . oy - g'ﬂ :
PCO Uses. * . _ . . ( L.

.Crawling household pests such as roaches Q§ilverfish 3nd ants can be

po—
contrglled with residual insecticides applied as ts. Dusts are well €u1t¢d
T ‘ { :
to ayplication into wall Yoids, cracks and a variety o similar hiding places

which are not\accessible to treatment by any other formulation. Pipes tunnels




Coe ; T

ﬁ c0ndu1ts are readily treated by a dust° in this caSe the dust is best L
ﬁpp&iﬁd by introducing it into ‘an already moving air stream»’ Dust may be N
-applied around an area Peing protected so the insect pest will be forced to

‘ _walkvthrough this barrier to gain access to the property. A few craftsmen are f
/‘skilled in a proceSs called "lining"bby which the dust is applied to vertical

well as hor1zontal concealed surfaces as at doorways to elevators sllding
2 . . - B4

cw

doors, etc S o Y s ‘,‘;jp J;,EMQ c

Some areas can- be treated wi h dusts whereesprays might be obJectionable'

.

because of staining Insecticides such as sodium luoride and aeroSols which
’

remain actlve so. long as they are ry are useful/for treating d1fficult ~-to= reach

harborages " In thls cas& the time required fdr careful and thorough treatment .

3
is Justlfied by the extended period of control that ‘can be expected Pyrethrum

du5§ not. only kills some ﬁoaches, but 1t can be used to ﬁlush roaches from their
hid

P . ,4 A . 4
Dusts may- also be bkown into concealed v01ds to control ci‘;ter and face
g

.mflles and boxelder bugs The dust is blown into efid void’ throu a natural .

1:opdn ‘g or a- small hole isldrilled and- the nozzle o the'duster fltted into,the'

AN

D\Bts are ussful and effectlve for the control o: fleas, llce andﬂtlcks on

’ o

jlanimals Sprays are messy|and the animal’ may catch cold from being wet {Fbr,f?
K <

‘,good1reasons PCO s'shou not~apply any treatment to animals. Several

ng places -S0 that residUal sprays may be effectively’applled ‘ :xfr . o

rd

commer@ially prepared gusts are.available wh1ch can be sold for appll%ation by S

: L.
the owneqﬁ of the pets and by veterlnarians) The PCO can, use certaln dusts 1n

treating. bedding,l g premlses such as homes kennels, yards, etc

’ T 3 R " .
sprays are’ more effegtiverand more ractical Ghan dusts o : IR

¥

- " LT L, §}_<_, .
4 3 R . . w .

Application Equipment ] _ : @ R v .

T A Dusters come in a variety of sizes ‘and may be hand or power operated The

»
PCO will most coﬁmonly use a small hand duster These dusters shoyld hage a

fairly.long narrow spout or nozzle to neach behlna cabinets, etc %’to enable

\the operator to apply a small(vol e and control it. . Experience ang personal

prefere%ce.will’determine wh;ch type of duster and which length and shape of’

~

nozzle As best. for thg work a particular serviceman does. ° coN "o
. ‘ o ) . s ’ L
. o | . \
* ’. ~ g) : "’
/ . * ~

a
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]
, When only small amounts of dust are to be - applied, a small camel s hair \ AR
'brush is useful "By dipping the brush in the dust t“e dust can be applied

,ﬂvery neatly.and with practically no. waste'

A small,elecrric duster with a hopper capacity of a pound or less is

ffdesirdble for blowing dusts into concealed v01ds La}ger units with motors like

vuthose on vaehum tleaners and with hoppers holding enough dust for an average;

‘ JOb (one to‘five pOunds) are better for treating attics and underareas
by

’Advantages and L1mitations _’ ' L I
) . v . : . ’ - o
Dusting is more convenient than spraying as there s no water to carry’ pump, -

s
et

’3le or store and the equipment is 1ighter, chedper and r.to)keep'running.

J The small particles are easily carried by air currenfs' d can be blown into "'”ff
. ~ - s

°,tunnels,_

L1m1tat10ns common éb dusts are: (1) they are generally less acceptable

;than sprays because they may leave uns1ghtly deposits and (2) they are time- .

,cOnsuming to applyxindoors )
u u ."“ ‘9 ] '

For safe and‘effective handling : i ‘ R ;
i

. \

' Only those dusts and concentrations which “are federally registerd for the_

. intended or a s1milar use should be applied

-~ -

Dusts should be sfored in a dry. place or in moistureproof containers B

to preyent caking . ‘v” . e K SR,
e = 3 e

J Dusts should not’ be applied in any place where there is poss1b11ity of
food contamination,by filtering downward by movement as by air currents, ]ﬁ

sweepingh traéflc or- by transfer on containers\qaxother materials S

When dusts are applied JAnto cracks and crevices CoT e

Light pressure should be‘used on the application device to minim

particles floating in 1iving areas . v S _ /

] Only a thin film should be applled as- heavy deposits may repel the’ target

a

insects . o ,

(n\ : : ' ‘ o S s . _
Qo The dust should be, applieﬁ so it does not travel to any areas where it may

present ‘a hazard R : ’ e SR T



.. -9 -

) . - . . -
e Dust remaining omn exposed surfaces should be cleaned up or brushed
into ;he_gyézks. ' ' ‘ :
-~ T
: When dusts are applied with high-volume or high-pressure equipment into

.such areas -as attics and subfloor crawl spaces: o : .

t ! : B RS

L

, ° Approved respiijtor or. dust mask for. the formulation used should be,worn:>

® Steps should be)taken to avoid movement of dusts to undesirable
: . : 7y
areas by-air currents. Fans, air conditioning and hot-air heating -+

equipment should be shut off when necessary to accomplish this.

e If the dust is combustible, a;l flames and pilot lights should be extinguished
and spark—produ01ng equipment should be shut down in the area to be treated

to‘prevent an explosion. o :
EER R — :

- WETTABLE POWDERS

R .

‘.A wettabie powder (also called a water- d1spersible, water dispensable or

,sprayable powder) is an insecticidal formulation especially designed to be used

as a suspension\in water. This means the tiny particles of the powder are

dispersed-ésuspended) thrOughout the water, but they do not.dissolVe to form a

solution " The suspen31on is applied as a spray/fo horizontal or vertical surfaces

so as to leave a re31dual dep031t .

R Advantages and Digadvantages ' : -
' r e

Betause they lack solvents, wettable powders will rot soften or dissolve

such materials as asphalt tile or gaskets and hoses on sprayers. They leave

very effective residues on absorptive and porous surfaces such as-unfinished _
wood brick and nerete. 0ils and emulsions soak into these materials and draw
the toxicant i with7them.. Although the water of a .suspension may soak in, the
particles of wet?}ble bowder bearing:the toxicant remain on the surface to provide

an‘effective residue.
7 L3

Gtaining is one of the greatest disadvantages of wettable powders and related
formulatlons Because these are water base sprays, materials which will water
stain should not be treated unless the stain will not be objectionable or

noticeable. Colored deposits, are alse left on treated surfaces. These




! ] -y - lo - -

v —_—
: depOS1ts are formed by the.partlcles in suspenS1on and Wlll be the color of -, °

- -

the powder (usually white). .

;o . : . ) / -
"Suspensions are abrasive and wear out nozzles.and pumps more rapfdly than .

i~ - . .
- . EEY

do other types of sprays. Suspensions require agitation and cannot be used .-

»

for fogging. , " , , .
': 1 ’ :

(e

Methods and. Precautions’
Lt “‘ B . . R

= It is‘important to bre up all lumps when preparlng wettable gpwder sus-

pensions. The most sat1sf ctory method is to use ‘a separate watertlght

contalner in which to pl_ce the desired amount of powder Add a small amourit: of

water and stir th1s well to make a paste or slurry,.bxeaklng up any lumps wh1ch
' remain. Pour half of the necessary water into the sprayer tank and ‘add the '

. paste to it, mix well, then add the rest of the water. ) /25

4 i
~ : ' . «

Suspen51ons require ag1tat10n so if’ §~ur sprayer. does not have an ag;tator
‘(most hand sprayers don't), shake the sprayer v1gorously and repeat th1s at . -
least every 15 m1nutes This is 1mportant Many 'poor control-Jobs can be.

iy

/traced back to insufficient agitation during appllcatlon Dotnot’permit the .
e suspen51on to séttle out. Some materials.do not resuspend easily; TN

’ These sprays should be appfled just to the int’of”runoff, but no. more.
Continued spraying after this poirnt results i a'sloppy.job, wastes money ahd

actually reduces the amount of éeposit left. - . Cy

Be wary of mixing two or more wettable_powders together. Some wetting

agents are ihcompatible and you may end up with a big lump of- insecticide on the
bottom of the sprayer or most of it floating on the top. L

-
b R . A

-

<

MISTING—INDOORS

- Misting is defined .as the“dispersion of liquid particles containing an

-insecticide into space by mechanical means.
\N_,__~§\\
bpec1f1cally exclud\< is thermal fogglng, in which the 11qu1d is” heated
p

-3

and aersols applied™from ressurlzed cyllnders

14
Q '
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"mists.

- 11 -

JMists .can be d1spersed using‘oil or &ater as a base Oil-base mists
can*be 1gn1ted by an open flame although the explosion hazard is fpt as great

" as that of thermal fogs. Some practices differ for use on oil— and water-base

-
’ &

»: o . N - _ !
: 3 . . .
. : . 7 . s . N Y o

A R . . S T C :
7 S . N ’ ) ) - ;
! B

Precautjons in Application Co o \\¢

e

.‘oﬁly insecticides registered by a federal or state ag%ncy for indoor space

‘application should be ed. Res1dual insect1c1des should not’ be used as

mists unless specific@lly registered for such use.

" e All pets and other. anifmals must be removed from the area to be treated

Fish bowls and 4quaria maﬁ}&e left in place if covered and aeratdon equipment

s

dn

. is turned off.

e All food‘must be Q@mo .the room being treated or placed it containers

ist particl s> I% DDVP is being used, the containers -
should be sealed glass or me, al - ) /,////f’ '

—

.,that will exclude

e An approved organic vapor respirator should be worn wheneverz{ﬁg;machine is -

s

\»aperating under conditions which mhght cause 1nhalation of the mist of vapor

4

o Misting uipment left operating unattended should have ‘a time switch . ,
"~ set to SE§&\2§§ the mister at a predetermined time_to'avoiduthe applicatioEr

"
o

of too much mist. Excessive amounts may cause an. undesirable film on

furnishings and floor tile, resulting in stains orfother damage.
. . R * . -

e The temperature of the space to be treated shouldfbe above 50°F7

e The treated space should remain'closed'for at~least.lS minutes and'preferably

for two hours following misting for best results against flying insects.

e A careful plan shouId be followed that will reduce to a minimum possible
'exposure of the operator to the mist when a portable m1st1ng machine is

used within a building

e The building (or thef treated space) should\be ventilated for'at least 30

minutes before rebcc pancy 1is allowed. The ventilation may be carried
out by a respbnsible p on other ‘than the operator if that person has .

on how to do it.

| Y
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The mist should be used in conjunction with a residual treatment for
long—lasting ‘control of crawling insects. The miSt ould be applied follow-
ing E’e residual application 5’:» . - o <

The. follow1ng should be observed when using oil—base materials T

‘e All pilot lights.and other open flames in the area to be treated must be

i, extinguished ' o . ) . B
~ s ' ’ N . N . ot
] Only ‘those diluents approVed by the misting machine manufactureiashould bé

_ used. o
e Living- plants in the area to be treated should be femoved or covered ‘
-
Living plants are sometimes damaged by oil droplets condensing on the leaves \I

Outdoor conditions may be more: damaging ’ Covering the plants with paper

will protect them. Those responsible for the plants should decide what
action should be taken. o " .
U ' : '

'o A fire extinguisher of an appropriate type and size should be ready for use.
} \ 5 . h) R ¥ -(:\_) 3

o Carq should be ‘used in areas subJect to wetting as an oil film-can cause

a floor, especially a wet ona, to be very slippery. N

P

The following should be observed when misting the entire interior of a

building

e All windows, ‘fireplaces, outside doors, ventilators, and other openlngs

leading to the outs1de should be closed or sealed

] Varning signs’ should be placed on all-entrances, and the building secured.
The signs should indicate that therbuilding has een misted that it should
not be entered, and whom to cdntact ig emergencies > '

a .
- S

'o Men sHBuld work in pair and always in sight of one'another during'the
\a_.ual misting of a large building if the machine is operated from indoors
The operator may work alone when mistidg single residence dwelllngs or similiar

sized\spaces or when operating from outside the buildingf
/~y' ' . - ‘ o .

3




ULVVTIIN‘DOORS-‘ o
o ‘ T “‘~a.- ﬁ‘

ULV (ultra low volume) applications of insecticides d%n be made indoors
using recently developed equmeent. You should only use insectigide fommulatlons
federall§ registered for this application. Two such productsfare now available.
The use of ULV appllcations appears to offer advantages over,ﬁenyentional fog,'

mist, and aerosol applications faor certain situations, but it has‘some of the

same lim1tat10ns. S C ' ' SN

ULV techniques)depend upgn breaking a 11qu1d insecticide concentratevinto
small droplets of uniform size. Research data indicate that insect1c1de drop="
lets of 5-10 microns in diameter are most efficient for ma ﬁ?pes of insect
control In pracq;ce,.this range seems .to: be most eff1c1ent for controlling
cockroaches also. Larger droplets "fall out" too quickly, wetting Surfaces
unnecessarily and penetrating cracks and crevices poorly. ‘Smaller droplets

' :tend to go, around ObJeCtS (includ1ng insects) too. eas11y rather than h1tt1ng and
sticking (1mping1ng) upon them. ULV machines can produce ‘the desired droplet
sizes and keep the size relatively un1form. M1sting machines produce droplets

.of 10 to 80 microns, pressurized aerosols produce droplets.of 0.1 to 50 microns,

“and thermal foggers produce droplets of 0.2 to 9 microns. 'Afthough conventional

equipment can produce some droplets of the’ proper s1ze,,only a small percentage
are of the des1red size Data show that ULV equipment if adjusted and
operated properly, can produce nearly all (+98 percent) droplets of 1 to 15‘

) microns . ' . ( ‘

Aa'. . T : . . L -

ULV applications Comparing'to other methods of space treating:- (1) Less oil
is needed. ULV mach1nes ‘break up concentrates into the desired drpplet sizes.
This also reduces explosion and, staining hazgrds (2) More active ingredient
is used This increases the amount of 1nsect1c1de needed to treat a given-area.
(3) Treatment time' is less. : T :’ o

N . 'I B «,n‘, .
{Not a Residual Treatment . v
5 . . w

ULV treatments should. be used to supplement a residual treatment to control
. Y )
crawling insects. No space treatment ULV or conventional " is effedtive
for controlling cockroaches or other crawling insects when used .alone. This

’trea}Sent s useful in flushing out-hiding insects.

IERJ!: ' : o ‘ Ve .o
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ULV treatments can be made only during shutdown periodsxkf‘when area is ’.“n , ‘

unoccupiedh ' } ol T -

1f ULV equipment is used to kill flying insects,’ use it 1r a manner similar -

to conventional space-treating equipment Afthr applying.the 1nsect1c1de,
the area should be closed for ome hour. k/~ »
Whgg;;;>at1ng for cockroaches and otzﬁf crawling insects, you should first /

/

ake//'residual reaément The ULV treatment provides great flushing action wxﬁ\

but cockroaches must be exposed to the dropléts for at least 10 minutes to

.receive ‘a lethal-dose Although the droplets apparently penetrate cracks and 7/

crevices*better than: those produced by conventional equipment, good kill is . /

obtained only if the cockroaches*are flushed ‘out. Some cockroaches apparently/
7
are dnﬂven deeper into voids and the res1dual treattent id necessary for, good ; /

Acohtrol .Control is increased if air currents are created to carry. more droplets

into cockroach harborages . . ' ot ' 3

.4 :
‘;;, The droplets will remain airborne for up’to six hours if there is no ventilation

The treated area should be closed for this period for maximum effectiveness '

Resp1rator and goggles must be worn by operators.
-The ULV droplets' are so small fhey are readily inhaled. 0il droplets without
: . Y

insecticide of this size could,be hazardous i'f’inhaled;/"=

Only one- ~half’ ounce of 011 base insecticide is appf&ed per 1, OOO cubic feet.
However there may be a res1due left on counter'tops and similar surfaces,
espec1ally if they are greasy or dirty Grease apﬂﬁ?ently attracts the dropletsl
The residue is not readily apparent but anyone. looking for.it'can feel and

see it."" All food—;ontacting surfaces should be covered during the application .

\’g.a‘ . /
/

or washed afterwards

Food should not be exposed to the treatment. -All foodstuffs.must be covered,éu'
or’ removed during the treatment. Ventilate the\t;eated area before returning_. .

foodstuffs if . the area was closed for less than six hours The insecticide

» 0

droplets will have setgled out within six hours and’ventilation is unnecessary

if. the@treatment was made more than six hours/j;;lier
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"To*the extent possible, move the application equipment during treatitgf L
.,and direct the‘insecticide7towgrds'and into'cracksﬁ crew;ces and/bther iding :

'places. Directing large equipment towards walls- or other surfaces creates air'

eurrents which help carry droplets into harboragesif R "y.' -
~ . R ‘5 ] ) ‘b‘ N

Keep liquid concentrates and aerosols at room gemperatures to ensure Prope

udroplet sizes.’ -Cold materials tend.to pnoduce larger droplets, ‘which result in

-4

~ - . e

oil slicks and'decreased penetration of- harborages o ) . N S

.Start gasoline engines outdoors to reduce smoke indoors.
) ’ @ , : . .
* "Keep mufflers and exhaust pipes of gasoline engines away from combustible

: S, - : ' - ,
.materials. . , o . o
- TR R
The gasoline engines are diréctly or indirectly causing several ‘problems:
. S

G
° Carbon monoxide is a potential hazard if the engine is ‘run for a long :

-

period where its exhaust may concentrate in a dead space

‘o The haze, fog, or otherwise viSual filling of the treated ‘space is often

caused by thé engine rather thaﬁ the 1nsecticide. . SO

.

4

o‘Slow running. speeds create droplets-too large which reducesveffectiueness '
anﬁ inzreases the potential for undesirable oil deposits Slow speeds are
caused by improperly tuned® engines, improper gas-— oil mixtures, ‘and high

) altitudes ' - . . ,
i : : . - 13 . 2 * 7. r S
ULV applications have set off smoke-alarm systems. 'If such a system is & ,,

present in a building to be treated have it turned off or.cover the sensing units

(/

)
- i

with plast1c bags \\/(. . L 2/
B o - | .
" Fire and explosion hazardris lower than that of oggers, but equal to that of

misters and aerosols. Therefon\, extinguish all flames,. o _ ‘,’-\

[ L
P —— . {. ,
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L An insect1c1dai bait .is ‘a combination of an a%traotantuand a tox1cant

Sticcess w1th an - insect1c1dal baig depends upo ttjactiveness, palatability,
toxijfty}\speed of action, stability, phySica: condition, and time, place, and
method of exposure. . o : L ,”: . : fnv;yd'

\.-. .oor

All tokicants used to pTepare baits and all commerc1ally prégared baits

[y

”used sheuld be registered for the 1ntended or 31milar use. . They should be
stored and transported in closed containers to prevent them from picking up un-

desirable odors or taites from other chemicals. ~ 'f: ﬂ)

o

. S

«- Baits shou,ld be distributed s@ that all of the insecns tq bé& attracted
are likely toﬁcontact them In the case of trail laying ants, a few placements

will often suffice. Many placements no more than a few inches apart are needed

»

_for* controlling German cockroaches A familiarity with the pest's behavior is.

1mportant - . , : ' N L

‘Baits should be’ d1str1buted so as to prevent chlldren pets, or wildlife .

L

from feaching them This may be accomplished by.

e Placing them in protected locations such as cracks and crevices, wall

voids,,behind or under fixtures, and enclozjd crawlspaces.  ~

o P ac1ng them in .bait conta1ners des1gned ta’'prevent children:or"animals‘

“ffom reaching them. . o ‘

' sight into turf, vegetation, or mulches
Q,

Baits should d d1stributed in a manner that prevenEs contamination of

foodstuffs by

ovPlacing pgllet and crevice type}%aits/only-at floor level.

Y

. nvOiding the placement of paste and jelly type baits directly above exposed

foods or ¥ood- contactlng surfaces. Heat may -cause such baits to rdn and

C drip and should;Bg?;%gsidered when. chooslng placements s ,
- X N . .
- " ' _ ‘ . - - ' '/’l
. ! : — ’ -
L'/ ' -
‘ 5 -
=0 1
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~NONRESIDUAL "INSECTICIDES . e ,

. : . . .
- A N ,

i

o * _ . . ;
- Nonrésldual ;nsect1c1des are those products applied to obtalnéingecticidal

e

effects 011y during the t1me of treatment and are app11ed eLther as space treat~

.ments or contact treatments p Space tréatment is the dxspersal of 1nsect1c1des
¢,

into the a1r by foggers mistets, ‘aerosol dev1ces or vapor, dispensers for,

N
control of flyln% insects and exposel crawlingiinsects Contgct treatment is

the application of a wetvspray for 1mmed1ate 1nsect1c1dal effe%t

e

\

When using nonresidual insecticides see procedures for aerosol ULV gas

propelled and ULV aerosol thermal (fogging) misting.

’ : C .

Res1dual 1nsect1c1des are those products applied to obtain insecticidal E

effects lasting several hours or longer and are app11ed asxseneral spot, or

crack and crev1oe treatments. (1) General treatment is application to broad

expanses of surfaces, such as wa%%f, floors, and ceilings or as an outs1de
l

applicatien to limited areas on which insects

-

tr

tment. (2) Spot treatment i

are likely to occur, but which will not be in contact with food or utensils

-and will not ordinarily be contacted by’workers. These areas may occur on

floors, walls, and bases or unders1des ‘of equipment. For this purpose a "spot"
~
will not exceed two square feet. (3) Cracdk and crevice treatment is appLicatlon

of small amounts of insecticides into cracks and crevices in7hh1ch insects
hide or-thr&ugh which they may enter the bu11d1ng. Such openings commonly/%ccur

at expansion joints, between different elements of construction, and betWeen; .

equipment"and'floors.’ These openjngs may lead to voids such as hollow walls,

equipment legs and hases, conduits, motor housings, junction;or switch boxes.

s
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. SELF-HELE QUESTIONS',ON JN EC'I,'::CONTROL‘
S : - 5
e , IS

Now that you hébe studiedvthe seation, ansWweé? these questions " Write
the answer§ with penpil without referring back todthe text. When you are
satisfied w1th your~written answers, see, if' they are corregt by checking them
“in.the text. Erase_ybur answer and write in the co%rect answes if your f1rst .
answer is wrong. . . “ g A _ L

\ . » -

SRR o ./ S - \_/

\

ﬁ‘\_Aerosolpinéecticiéeaxein be used in the followin& threegaf?s& . ‘
. -~ ./ . ‘

‘e : - ° d __‘! .
2. What are the prope}

%

“for aerospl7
. . . ° - '?"
3. A thermal fog diffeXs from a gas aerosol in what characteristiés?

.1 . .. Lo . ' 'ﬁkk

insecticide both to*the a plicator and the aréa beidfg sefbiced7 : (///

o ..

e

ours fo¥10w1ng fog application

5. Can a building‘be safely entergd after 4
ion time be found?

and ‘where can this informatiad'and necessary aera

5.

6. Give the advantages and disadvantages of. applying dusts rather than sprays
indoors: : t\\\
[

- N ¥

s . . .
N
. . R - . .
. . ] . . j .
. ~r i

’

.

oy

14

N
3
.

7. What are the éafety precauticns to keepfin mind when dusting indoors? -

. - . . ) . ‘ | e
. s ' “ . .
8. 'Explain the agitation necessary, the amount of spray to be applied, and
"material incompatibility when suspension sprays are applied |
» 2 . .- . »

-~ . - . . . ! .
: : . - i .
- . X - . b
. M 4 . . o N
. - . - - |
. S, Y
. . b X
Y - . . - s . \
. . - . . )

v . . . ® o § . . .
9. *. Name two main disadvantages often found when suspension -sprays are applied:

[
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v R 1 - " . R . '\\;tp )\ \_?
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10. Define the term ”misthy?ﬁh, . ;
'»a ) N .. X L .

- Pl

11.{ Can all residual insecticides be used~in-misting if labeled for suébéﬁéion

spraying?’ o L i
; " .+ 8 Coen . : . ! o
12. What are the precautions tq QOnsidér when dpplying oil based misting
" materials? . . - ; ' ¢ ' '
. : ’ X o
| . : ! e ' Y
f A i . oy . )
13. U.L.V. applications . differ from other methods of space treating by what
. in factors? . . _\M ' s
e ’ .
. N . :
- . P
14.% Are U.L.V treatments effective as residual treatments and what safety
precautions are necessary with their use? ' . °
i . Al . ‘\ *
s ‘ PR -
h Y : ' A . ‘ : '
1] ‘\\ ’ .\ ) ’ . . ’ s / )
Voo ‘ ’ '

15. How shduld insecticidal baits'be"appliedvand what ar€‘the hazards?

16. Defipe‘the terhns "nonresidual" and "residual ‘insecticides and explain
, : ‘g . i .
. their differences? ' ‘ .

-

"-‘:‘. - [l
o Mg 0w ¢ :
> -
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“ ) /
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e
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, RODENT CONTROL - . a
. k3 . N . : . .
- \ . S e . . 2 Lo L ) .
w . 'i- E N . ) .RQBENT BAITS - ~ . , L F o
- Bait Selection - - '/ \ ,3';' - T ;_@‘
: - < /M B

. Using the proper bait will often have more bearing on your results

than will choice.of rodenticide and bait placemﬁht You should con51der the . /

/3 ) . - -

spepies of rodent when choosing a “bait. ' : : , : ‘.
L N

¢ o
. L . . < L )}

 Rats are creatures of, habit and‘tend to feed on things fam111ar to them.

They initially avoid new. foods. . This means that in many £ases baiting with

Ty

@ 1

" food rats. are eatlng will bring good results

- e

As a general rule,-NorWay rats prefer meat and fish roof rats prefer frults
and vegeﬂables With this in mind you may be able to lure rats away from the1r

usual ood, especially if prebaiting:is practiced. Water baits work effectively

o9
N ‘

-

with bdth species, when used in“dry environments®

House mice are nibblers and like to-try new foods. - Thereforeé?using baits
qu1te different from their usual food source often works well on mice. NPCA—'
supporte rébearch at Southern Illln01s University shows that prunes, pinz;pples,

and the juices of both are favor1tes ‘of house mice. Water.baits are seld

practical.’

All bait mater1als should be fresh. Moldys rotted, or,driedlout baits are

porly accepted by .rats- and mgce.' Baits must not taste or Smell‘ofyother chemicals.

—

/de you' transport baits-in a v h1cle with 1nsect1cides, keepfthe béits in airtight
. X -/ -
containers. . . -

Food' baits should be crumb sized or a S}oppy,paste toxreduce thevpossibility
of rodents carrying baits to other areas. All regognizable foodsqshoold be diced,

rolled or otherwise made‘unrecognizable. .

- —

If you mix your own ba1ts, folloévthe d1rect10ns on’ the USDA registered
label for the rodenticide usedt;dGenerally, ‘the rodenticide should be mixed with
the liquid or moist part of the bait formula f1rst, and this M1xture blended

‘with the “dry 1ngredients.: Baits should be well mixed so that the toxicant 1s'

fﬁistributed evenly throughout L . - - ‘ -

"
[

N
W
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Bait PIhcement . IR . . : T :

~ ' \ \ ° ' (ﬁ_// -‘*v &M,)J;~

( When pract1ca1 baiting,should ‘be done,ia-laee«afternoon Rats and

mice most, ojten look’ for ﬁeod at\dqagﬁb Baits stand a~hetter chance of being
g - ¢ ‘ ' s

7
. - P ,

, frésh _at duik if placed in late afternoom ‘eﬁ'_tav’,i‘~_ e - . LT
o 3 N\ - : B :
i v, : - =
. . Baits must _bé place& go &ha they.are not readily aétes31bfe to other ~
animals and chlldren ou hay have to, use bait boxes, but not'thnow~bags, to T

N ¥ . N ?‘"’.‘ Ty 2 ~ -~

hi th n some aress. - Co - -f. - e S )

) ac 1eve I9§l~hfo e a . , . ‘ % L ,

Y I

Baits should bé placed where rodents w1ll find them. <Rats usualiyﬂféed

places

during a night and they will not travel great d1stances ' Many placements are

in one place so a relatively few bait stations wlll often sufflce ’ Bai'ts};x'h'ould-"‘7

be placed. under cover, in- burrows and along walls. “Mice will feed .in man

needed and they should not .be more than 10 feet apart when ba1ting fod m1ce

K

The ‘amount df,biit needed depends upon the rddent species, he size of the-
AN

infestation ‘and the tox1cant There should be motre than enough bait £6 feed_//‘ L
all rodents present If baits are, ‘edten the first n1ght then not enough ’

ba1t was, put ou€. " Teaspoo:§§1zed placements will suffice for mice and tablespoon—
sized placements for rats whep,the account is serviced daily.* Larger amounts are.

" needed when the" account is serviced less frequently, especially when\anti— PR

.coagulants are used.: .; . ‘ S '.'__ e

LY . . -
-

Prebaitihg S e - &, - . _ ’ . ‘
v & - . - . : . ‘ . ‘ -
Prebaiting is the«gxposure of unpoisoned bait for several nights prior to

using poisoned ba1t. The bait material must be the same during both periods.

§\§:€baitlﬁgJShOUld be done for t%o naghts to a week. This will accustom rats t
eding on i certa1n food at a certai@ place each night. This overcomes rats'

natural reaction of avoiding new foods and ba1t shyness in rats prev1ously
poisoned. Through prebaiting, you. can estimate ;he ampunt of poisbned ba1t

needed and where it «wshould be placed "Q\’ Lo o~
7

Prebaiting is useful for controlling "difficuLQ% rats with quick—acting
odentic1des Prebaiting is' too costly for: large—scale or . routine dse, It is un-

necessary when us1ng ant1coagulants sand is,generally*ndt worthwhlle for house

3 . 2 . . = “ e, . - ‘.
‘mouse- control. - - ’ ‘ o Tasl ‘,
. R . DR

e e
. .




_Anticoagulant Rodenticides‘- . A R -
a - " 4

The antlcoagulant rodenticides, which Include Warfariﬁ Fumarin,‘Pival o

v

and PMP act by d1srupt1ng the normal blood clotting mechanisms - Although |

‘

the anticoagulants are cohsidered relat1vely safe, these rodenticides must

still ‘be used in such @ manner as to protect the public and . domestic an1mal

>

They -are available thh .as dry powders, wh1ch are to be mixed ‘with solid ba1ts,

v

or aﬁDsalts -which are to be mixed with water to produce liquid baits. o ‘j;
. ’ Q‘n - .‘" /- ’ ' A ’ ’ ‘4.. - s
- ST . . X - : .
et . [
v Anticoagulants may be used 'in “homes and business establishments wlth thef
. _ ° . <
following brecautions . ' o ﬁg' S R S

s - - . B
-

o Present all p01soned baits as conveniently and- attract1vely to rodents

! as &s consistent w1th safety, and dn such a manner. so as to: preclude
-t >
contamlnation of food or foodstuffs Exposure withip a bullding should -

v - P

- be at floor level : _ : R
A . - . - « .

“ . .’

. Whete ant1coagulant ba1ts are used 1ndoors 1n areas where the public

children, and domestic an1mals are present the bait should -be kept in a

: covered rodent bajt statiop. A warn1ng lable must be. affixed to the
scontainer. “Open ba1t trays may be used indoors if placed 1n‘areas not

" readily access1ble to the public, -children, or domestic animals ' ‘

® When.baiting‘out doors, ggace all baits into burrows, tunnels, deep into\x

holes, or in covered. rodént bakt stations Grain baits coated with anti-

coagulants and embedded in paraffin may be used in wet Condltlon o

° A sufﬁ&qient amount of anticoagulant food or ‘water ba1t should be set out
at one station where rodents are“accustomed to feeding . Assure an un-
interrupted supply of bait for a period of not less than 15 days and

continue baiting until all-s1gns of feeding haye stopped

Soe All dry ba1ts should be 1nspected at least once per month and replaced

o

with fresh ba1ts 1f 1nsect 1nfested moldy, or otherw1se unattractive to

\"‘
rodents. Baits should bev{eplenished as necessary to ensure an adequate‘
'food*supply for rodents : ' ‘ . N o _' L N

° Insect 1nfestatlon of cereal type rodent baits containing anticoagulants

should be prevented so that ba1t acceptability rémains good .and the treated
premises do pot become insect infested The probability of insect
¥

‘infegtation can be minimized by fumigating the ba1t storing it 4dn .an

insegct- tight container prior to use, “and. removing and destroylng exposed
. > .

\.1 . "-v.- o :
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baits at least once a mbnth. : ’ ’ ",;,
' . 3 \

-

TYPES OF RODENTICIDES - . .

Antu : L : ; ‘_ ' T
Antu is a relatively safe, quick-acting poison‘which'can inexpensively

accomplish reduction of Norway rat populations Antu is not effective against

mice or roof rats. It is less effective against the young: than the adult
2 X
Norway rat. Most olher animals are not susceptible to Antu, but pigs, cats,

¥
‘dogs, and horses are suscepgible It is not absorbed.thr@ugh the skin. It~

may be used as_a bait or as a trackidg powder.--Rodents killed with Antu present

no secondary poisoning'hazard but should be recovered for sanjtary reasons.

Antu should be used no more often than once every six months in or on a
premise, because rats develop a tolerance and bait shyness to this rodenticide.
After initial reduction of a rat population, Antu should be. replaced with

another rodenticide 6’/method

Antu can be mixed with any food. acceptable to rats’ such as ground meat,

g

bacon, fish, grain, fruits,-or vegetables ,When using baits, the following
v ' /

precautions must be followed: .

1. Outdoors, baits may be placed in burrows, tunnels, beneath offjects, .

or in protected bait stations.

2. Indoors, baits may be _placed in open rodent bait trays i

.

ch'ldren or

pets. don' t'have access to the baited dreas.

\J;l Antu may“be used as a tracking powder. If a concentrate isYused, dilute
it with talc, flour, or other inert ingredients to prepare a tracking poyder.

A g o ,
Arsenic Trioxide : . - e

Arsenic tripxide is a toxic rodenticide that is effective agaffist Norway
rats, roof rat§, and mice. Ingestlon of sublethal amounts may result in
development of a_tolerance. It is not absorbed through the skin and there 1é

no secondary poisoning hazard It should be used as a short-term specific

-

corrective agent and not as a routine ma1ntenance rodenticide. sﬁ P .
Because of arsenic trioxide's tox1c1ty, the following methods and //7
precautions should be adhered to in its use: "
9 : : AR
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it unattractive to house mice.

“

’

Phosphorus . ' . .

of the’other more toxic rodenticides,
of secondary poisoning

stomach of the rat.

should be adhered to in the 'use of phosphorus paste:

§ - 24 - : "

. ¢ .
e When arsenic trioxide is dusted onto solid foods, these foods must

be diced, rolled or crushed to render them unrecognizable as human foods.

wa

- @ Persons preparing or placiné/baits should wear disposable gloves and ’

wash their hands after any”handling operation. They should not smoke

or eat until their Hands have heen washed.

e When preparing drsenic trioxide baits, a respirator must be worn- to

,preuent inhalation of the dust. ~

e PCO's utili21ng‘th1s agent should collect all unused baits and all bait
containers at the completion of the program. Baits should be buried
--or burned. Bait containers should be burned or buried if they are not
to be reused. Reusable containers_should be washed to prevent buildup
of residues.; Carcass retrieval is unnecessary for safetf, but. should

be considered for éood sanitation and public relations.

Phosphoris is.an_extremely toxic, quick-acting rodenticide that isaeffective

against both Noiway and the roof rat. Its strong odor is believed to make -

- - )

rodent1cide, but . rather as a short-term specific’ cdb¥rective agent

14

Because'of its extreme toxicity, the following methods and precautions \i

R ‘

] Phosphorus paste may only be used when less hazardous materials cannot

be' expected to prov1de adequate control in a given situagnon. Th1s shall

o€ : ,
be determined after a careful inspection has been made of property

~

to be treated. o T ,
: ( . I .

e Phosphorus paste must never be utilized in any areas accessible to children,

poultry, pets, or domesticated animals or used in residences.

.. Phosphorus paste must never be used on a readily recognizable

.

food" mater1al such as whole bread slices or cookies It can be
utilized on small 'squares of bread cut into maximum sizes of one-half

o

inch.

- vy

in that it possesses a minimal hazard

Phosphorus possesses oné advahtage over several

-

v

This is a result of the material being oxidized in the

This rodent1c1de is not recommended as a routine ma1ntenance



e The final bait form should be formulated only when needed and all personnel
handling the paste should wear. rabber gloves and be instruced toJcarefully
- wash theilr hands after handling operation. Personnel should be-instructed

. . — .
not to smoke-or eat during the performance of any of these activities.

"o Finished baits should not be "scattered' or "broadcast," but catefully
placed in: furrows, which are then closed, or other places inaccessible

or, if indicated, in safety rodent bait stations.

B

Red Squill‘

.

Red squill is~one of the safer rodenticides available, approaching the
anticoagulants in safety, The characteristics that make it relatively safe
. afeé: a bitter taste which is objectidnable to man and many domestic animals;

and its strong emetic action which causes prompt. vomiting.

v . e

Because of its strong taste, red squlll is effective against the Norway rat
only. Even in the Norway rat a sublethal dose will cause severe bait shyness,
therefore, more bait should be used than is likely to be consumed so that a .

lethal dose is avallable to the_entlre gopulation on the first feeding.-

Generally,(the most effective use of red squill is for a quick reduction of:

a rat population over a short period of time It is not suited for continped = ',

.use because many of the surv1v1ng rats w1ll be bait ghy It is‘suggested that

it not be used more often than every six months against any. given rat populatlon

’Ground meat or fish are the most attractive baits, but cereals are adequate Ain

most cases. Prebalting will increase effect1veness
. rﬂ.
Because, red squlll is 1rr1ta>ing to the skln, it is adv1sab1e to wear

rubber gloves when preparlng oa handllng baits.

It may be used with caution in homes, commerc1al buildings and outdoors

I# should always be placed ‘otit of reach of ch11dren, domestic antmals and-

‘ irrespons1ble persons. If necessary, covered rodent bait statlons should be
used. : K ‘ .
-~ 3 * . ) . L .
Since red squill does not pose a secondary poisoning hazard, dead rats need only -
) R, o . . . ? .
be recovered and disposed of for sanitary reasons.

3

oy




Sodium Fluoroacetate (1080) . ‘ .

.
Sodium fluoracetate is an extremely toxic rédenticide which must\be
used with extreme caution. It is tasteless, odorless, water soluble,_and
usually works'very fast. The qualities that make it effective are the same
ones that make sodium fluoroacetate hazardous Because there is no known

antidote and there is 4 secondary poisoning hazard many special precautions

attention to the p\@caut ons listed below. These precautions apply to work

done by pest control\Uperators in controlling commensal rodents orway rats,

‘roof rats, and house mice).

Sodium.fluorfacetate may| be._used only when less hazardous 'erials cannot

‘be expected to provide'adequ' e control in a given situation. This is to be

determined only after a ca ul inspection is made of the property to be

'treated‘ and after a thorough evaluation of the rodent infestatatlon as related
‘ tb the environment and the colony h1story, v I ¢ '
'} . ,4,[ 'A . -". | -
- FWSodlum fluoroaqetate shall not be used 1n ‘or around.residences or places
. e

thabited”or fﬁ%quented by childrén,¢irresponsible persons and/or pets.(

” .“,,ﬁ "
° All containers of ’ sod1um fluoroacetate must be stored in .a locked room

or cabinet ‘on the PCO's prem1ses Water. solutions of sod1um ﬁluoroacetate'

N

‘must beé transported to the job site only in unbreakableacohtalners such f
as rubber or plastic that are properly labeled and the vehicle in which
they are carried must be. kept locked when unattended. -On the job, sodium

> o < R L. . B
.fluoracetate containers must be.kept wathln sight of the man using them.

) -

e, Sodium fluoroaeetate must be exposed only as a water solution except o

il

as noted below. Avoid an 1ncrease due to evaporatlon of water from

- bait contafﬁersx S .o : . é

z -

e All sodim fluoroacetate'water solutions must be colored with an

acceptabge-black dye.

P . . R
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e Exposure of sodium fluoroacetate solutions within a building must be

11

only at floor level. "1 ’ T - » '

.; Sodium fluoroacetate may be exposed in unprotecte containers only
when the building or portions of buildings to be treated is under
complete control of the ‘PCO 'during the entire exposure period so.

that no person, pet or domestic animal can enter the treated area /)

.o Containers for open exposure of sodium fluoroacetate must Be con-
spicuously labeled specially designed cups, glass coasters, or other
containers that will not_permit Seepage fog~a,period of three days.

Such coptainers must have a flat base and their diameter must be at least
three times their height, The containers must be designed so. that they

\

cannot be readily catrried or overturned by. commensal rodents.

e Bait boxes for protected exposure_of<sgdium_fduoroacetate water solu- '
tions mustvbe sturdily builtgandvlockediorﬁotherwise securely closed

so that the rodenticidelis not accessible to humans, pets, or- domestic
animals They must be designed so as to prevent ready access to‘the .
lpoison by pets and persons other than- the operator. Thesd' boxes must be

leakproof, oy equipped for absorbing any sodium fluofoacetate solution.
. D- 4

spilled within them. These boxes must bear’a label.with the words
"Sodium Fluoroacetate Poison," a skull'and cr05sbones Dispensers for
use in the bait boxes can be of different proportions than those given

above if designed so that their contents will not spill out if knocked~over.

@ Sodium fluoroacetate may be exposed in buildings nob:under‘PCO's complete
bcontrol nly if placed in safety rodent bait stations securely fastened to

'5the floor or ground and all personnel in the area are notifigd of the use

;.
L
P

of sodium fluoroacetate and its hazards. It is desirable to have an’
S /

off1c1al who is responsible for all- personnel “in the area sign a statément

that all such personnel have been notified of the use and hazard’bf“sodium'

t"

fluoroacetate.

“\

" @ When solutions areqexp d” cont1nuously, old solutions should be ‘removed,

the conta1ners cleaned, ‘and fresh solutions added at each serﬂicing

’

Otherwise, the concentration may become excessive duevto evaporatlon

.
9
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e For each exposure of sodium flugroacetate solution, a diagram of the
property shall be made and each solution placement located théreon at a \\\\\

numbered location. A copy of th& diagram should be left with a person

ﬂresponsible for the’ treated property.

x ‘.1

e At the close of -operations, all unused water solutions and containers must
be recovered and a diligent search made %or all poisoned.animals When-
_solutions are exposed continuously, all poisoned animdls must be picked up
daily by the operator or by a person responsible to- “the owner of the
treated property and who has been instrutted by the PCO regarding the
hazards of sodium fluoroacetate Personnel should beqinstructed to wear |
rubber gloves during these operations, to_carefully wash their hands after-

“wards, and not to smokT or egt before .washing. ) o //. )

- ® All ,unused sodium fluoroacetate solutions and all'disposable solutioh con-
tainers and poisoned animals must be disposed of' preferably by 1ncinerat10n,
.~ or'by burying at lgasé’three feet below the ‘surfacg of the soil in an
isolated location. In large cities, SOluth?ﬁ containers, and dead
2nimals should be taken to the. appropriate city facility and the operator
47'_sSould'§§e to it. that they are;incinerated or properly buried. They
should//ot be dumped into sewers ‘or placed in refuse containers to be
-picked up by regular garbage ‘disposal- teams. The responsibility for
disposal  of- carcasses may be delegated to others when*sodium fluoroacetate
is.exposed continuously. 'Water solutions of-sodium fluoroacetate should
be scattered on large amounts of absorbént paper (such as newspaper) before

being incinerated. Glass or other durable containers for ‘individual

placements may ‘bewashed” “and reused but they must be identified for this
.use only '_k ' - _ .
Records of each use of sodium fluoroacetate water solutlons shoﬂld

be maintained for at least a year. Records must show (1) Date of'exposure;
,(2) address and-descrlptlon of exposure site; (3) diagram of placements; (4)=
\5% explanation of any difference between the number of baits exposed and
recovered, (5) -name and address of the person or ‘persons responsible for the
exposure of baits and the recovery of baits and dead anfmals

i S o —
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Sodium‘fluoroacetate may be exposed in a food" (nonwater) in concentra-
tions ‘not to exceed the manufacturer S recommendations in ‘dumps and burrows

1f the following conditionsﬁare met: ‘ !

1. AIll precautions as used for sodium fluoroaeetatapwater solutiens

~

musx be followed except it is unnecessary to use a bait container -

. 2t> The bait base must be of a dry crumbly particulate type of a .
‘ in paste so that the bait cannot be readily carried to other K\

-« sy .
. . 13

f s .

3. -The sodium fluoroacetate must be thoroughly mixed ‘'with the bait. "

f\\\ The toxicant may be dissolved in a small amOUn%xq\&yater blended

in a dry form with é small amount of one of the ba1t»1ngred1ents v

areas by rodents.

5. A ) ' -

to facilitate mixing. N . . -
: : ’ ¢

s 4, The bait must’be,placed in such a manner that it will not readily be
accessible to;birds, desirable animals, or the public. When pladed
in burrows, the bait shéuld be put:far-enough into.themburrow so

\\\/ that domestic ‘animals cannot reach it readily ‘Bait applied to

dumps should be placed beneath obJects, in containers, or into holes

. *
' 4 oo )
5." Appropriate Warning cards must,be consp1cqusly1dlspvayed'1n adequate

numbers wheﬁever sodium fluoroacetate baits are used on public property

2

so that it is inaccessible , . » ‘

&
or on private pyoperty readily accegsible to the public. There is no-

need to post private property not readily accessible to the'public;

6. If ba1ts are placed in burrows or in accessible spots on dumps,

there is no need to retrieve them. Retrievable baits -that- const1tute
a hazard must be destroyed If a dump is to be burned or filled, it is
des1rable to bait a day or two prior to this so that hazard from -

rema1n1ng baits and dead fodents is further reduced.

7. Maintain a record of each bait application for at least a year. The'

‘record - should show the application date and the address-and description

of..the application site.
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'Strychnine K ‘ : _ ﬁ . .

“‘;
Strychnine is an odorless, colorless crystalline material with an ex-

tremely<bitter taste.. It is very fast acting and extremely toxic. There .

ia,a well- documented secondary hazard to dogs, cats and wild chrnlvores.

e
~ . i

‘ Strychnine is most often used for the control of house mice. It is not.
* effective in rat ‘control because it is too rapid in effect. ~Individual rats .

will rejéct the poison and populations will become bait shy.
5 %' s . .

Strychnine normally should bé used only on-grain baits to minimize hazards

to dogs and carnivordus wildlife.- Exceptions can be made in the control of
'
certain nat1ve rogents,\i e.,(porcupines. : )

\. .
.. &

This rodenticide is for use as a short- term, single -dose correct1ve agent,

Strychn1ne on wheat hulled seeds, steam-crushed oats, or cracked corn may be
]

used for house mouse con;rol on a limited temporary basls. It -should never
form' the backbohe of a control,program for house mﬂ&e. It normally should be
used after a gdod sanitation clean up, Good grade anticoagulant baits should

précede a. sanitation clean UP. "This allows the strychnine to be most effective
against displaced or disrupted remnant populations o | ~

S ‘,.

k&klng strychnine ba1ts requires skill,dcare and experiencet It is

ded ‘that those persdpi\\ho are not skilled purchase supplles from N )

\

egta tighed . sources.
\f“-
- When placlng strychn1ne baits in structures placement should be governed

by the purpose of the structure ‘and the activity of the people therein.
”St tne-baits must not be used’ where there is any llk811h00d that children ,
can reach them They should not be used where they might contam1nate food
milk feed stuffs, cqsmetlcs, drugs’ or other items for human ‘or anlmal con—' -
sumption They can be used in walls v01ds, or in safety rodent bait stations
o in nonprodu%tlon areas of food ‘plants or warehouses for house mice, IF safer

- materials will not suffice for the immed1ate needs. Placement should always

Be at flpor level.

o
AN




Bait trays or bait stations should always be marked:with skull and :::
crossbones and the word ”poison It is desirable to notify the Jbuilding

manager. or plant operator that strychnine is to be uSed on the premises

\ . B
Bait placements should be mapped or annotated in records as to loc@tion.

SR | -

o
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Zine Phosphide

\zinc phosphide is a, toxic rodenticide which when properly Utlllzed is
1effect1ve against, rats and mice. It is a dark gray powder that is relatively
insoluble in water and(alcohol gn,the presence ‘of moisture and/or dllute '

“acids, it releases phosphine gas, which is very toxic and accounts for the

garlic—like odor of the compound. It is stable for long periods of - time under.

e sl o

most-conditions. jt presents secondary poisoning hazards K ) ‘ i
toxicity to all forms of animal life, the following methods

Because'of it
‘and precautions should be adhered to in the use ‘of zinc phosphide:- ‘
.~ =
] Th1s rodent1cide is not recommended as a routine ma1ntenance rodent1c1de,
but rather as a shHort~ term, s1ngle—dose, c rrective agent
» . .
‘0.21nc phosph1de should not be used in a' manner 1n wh1ch it 1s readlly
accessible to children, poultry, pets or domesticated animals. It may A
be necessary to utillze safety rodent bait statlons to accompllsh

. this in some situatlons. . : ’ . S,

: o o - ‘ ,
e . Zinc phosphide should never be utilized on a read&ly recognizable ) -

food material- in a form-attractive‘to‘humans.

e Zinc phosphide can be dusted onto wet baits such as meats or cubed o,

fresh fruits and vegetables as long as they are made unrecognlzable as

food

~

e When applled to:dry baits such as gra1ns, 1t is recommended that it

be carried as a suspension 1n ‘corn oil or warm bacon grease.
'

] When prepar1ng 21nc ‘phosphide baits, ope ations should occur outdoors R
or in a room with positive’ ventilation. <§A respirator should be ‘worn <"

when mixing baits toqprevent 1nhalat10n of the powder If very large '

'batches are being produced it is necessary to wear a gas mask approved for

3

phosphlne : SO ) S o N

V.
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v " _ ;”;;";;// + TRAPPING RODENTS ‘ S
N . . ‘ . R . '- f‘ .
' _ypes of Traps ! ) o B | ) {' -
. v . s
Many types of traps are used for capturing commensal rodents Included

are common wooden-base snap traps,‘steel traﬁi; wWire live traps and multiple-~
-

catch box traps such as the Keiﬁh—All

- |

Box or Cage Traps - ' B - S

Cage trapy are design d, to~catch an animal and"keep it unharmed until it -
R :

Can be removed for dispo al. These traps may either catch one animal at’ a
time or se€ reral. In the first case, a sliding door ‘slams. down behind an

¢ )

'inquisitive “rodent.when is weight on’ the balanced fleor or his greedy nibbling

at ‘a bait triggers the ,echanism holding ‘the door ‘open. The multiple—catch trap

is usually more intricatle. For example,. the Kne@s Ketch All forcibly shoves a

victim into a closed co partment and hurriedly opens its doors ‘to the next

prospective customer.

) éticky chémicals that entangle"the victim mayiseem ratherfimpractical fdf'
\\anything bigger than a fly, but they have been used in India for animals as
large as tigers . Rodent glues are undoubtedly more effective for mice than
aggressive Norway rats, butttheyvare used for,the latter too}. The stickyl'
‘material is applied to heavy kraft. paper, cardboard roof1ng paper etc., and
placed in rodent runways.' Glues can be purchased commercially o
Glues, howevgr have very. definite limitations. They are messy and become
less effective ‘at low temperatures and.under extremely dusty conditions.  They

aré most often used in combination with other methd!s. . : ,

. .
4 .

°

Jump or Snap Traps o ) C b v o »I N C
This final category 1ncludes the traps that are the most useful in commensal
rodent control. The steel Jump trap, larger versions of which are used to catch
-many types of animals from muskrats to bear, usually catches an animal,by a

1imb., :
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However, this type of trap is not necessary in.control work and tlre PCO

. will find the wooéﬁbase guillotine or snap trap - much more practical. i;;1‘1%:

_snap trap 1is cheap, easy to operate, somewhat more versatile to place, ref

fewer inspections and, since the,animal is killed almost instantly, more,

’
»

TrappngATechniques‘ﬁZ>
. Effective ?rapplng 'of commensal rodents depends on severgl factor'
most important is an understanding of rodents' basic traits. .Norway rats,-
while as agile as tree squirrels when necessary, are more at home on, e g
and will normally be cauéht there! Roof rats are fond of climb1ng and’;anlbe f
taken .more frequently from their runs along pipes and suppopting beams, The<’
'hab1ts of mice vary somewhat: from th other two ‘types of rodents. They are much:.
more inquisit1ve and explore their env1ronment continually.. It is this dr1ye
that causes a mouse to investlgate a newly placed trap, whereas a rat is apt .

to - avoid it because of the well-known "n:i objectreaction.” For this reason,

rat traps should be perm1tted to rema1n
.‘ . o -,‘ :‘..'../‘- _A‘ L. ) . ."' _Iy,.,.l . . ’\-

, ot . . . -

plafe longer than mouse traps.

B v ..

L A L M

Methanicafsaondition othréPsfh

- 2 - Before setting traps, make certain that they are in good mechanical con— &
dition. The time lost because an animal escapesuis more expensiye than the '
placement cost of a trap. If oiling is considered necessary, us% oils of

animal or vegetable origin rather than petroleum, which may have a repellent

effect

‘{ "

-Rats and m1ce are’ thoroughly fam111ar with the o or of 1 ans and their

<4

furnishings, and since the odor of rats that have been kllled" a trap.acts as -

an attractant, trap odors play only a mifior role.
1 . . . - . . . . 5

'Discard older traps that have/become rusty. The wooden base should. not
he warped, otherw1se it will rock when the an1mal steps. on 1t Triggers should .
be adJusted so that a liéht touch will set them off, but no so fine that-a
passerby may Jar them. Do not set the bait pan at an angle high enough for the
animal to sa eeze under it and -jam it further back on th€“tr1gger or so low

that <52¥e i not place left to spring the catch.
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Enlarged Bait Pans T

While; there is .a commercial ;rap with an enlarged bai:\BhQ; most trapgﬁare
_not gso equipped. Enlarging the bait pan with a small square of’ cardboard
(not . recommended for damp locations or prolonged use), thin metal or wire - A
screen is a s1mple but very effective device. The enlarged bait pan turns the.
'ordinary trap into a runway trap which, when properly set, will be sprung as T
the gnimal steps over . it, even Zf he is not attracted by any bait. Lo .x,-
1% 2 TR N

]

Trap Shelters - . . o : g
' ' - 8. o ‘

A thin metal shelter ‘constructed over the trap is another worthwhile mod1f1ca—

tion. The main purpose of the shelter is to force: the animal to pass over- the

bait pan butwit also acts as a drag to prevent loss of the trap and discourage "

piling of mate ials d1rectly on it. - ' : .

e .
[ -

Trap Placement

Another important factor in determining success is the. placement of. the,z‘, i
"trap. _For this, reasoh the value of "tracking patches' and readlhg s1gns b 1
'cannot "be overemphasiqu Tracklng patches are ‘thin layETs of flour, loose dirt,\\\
talc or other f xinely dizided material that has little or no deterrent effect~
The mateﬁial is spread in one to two foot lengths in areas that animals are"
llkely tolfrequent These patches are smoothed over so that fresh tracks can be
’f'easily read _even by the. untrained ,eve. This method enables the serv1ceman to
détermine what areas are béing used by the. animals, to est1mate the1r numbers andJ

at ‘the conclusion of a tr%pplng period to ascertain if any animals are_stlll

oq Ehe premlses. ’ ‘
. In'addltlon to these artificial mt\sures,'a good trapperwwill look for signs_
left by—she animals to, show establlshed routes. The hody oils and extraneous- '
_‘fllth picked up by rodents is la1d down in a black line or smear since they o .
normally press close to the wall of a famlliar route. If roof rats are present '
gwing marks" are made . as the rats pass under rafters while travelllng along a
"hor%Eontal support. A keen eye can also “detect the ppresence of fresh droppings,
hair, and: tracks™in the dust. All of these signs can be uged to determine the
- best placemenf.of traps. ., ¢ - - | "y o o . ‘

i . .
W, <
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Place traps where active runs have been discovered.  Set traps perpendlcular
4

";to the run w1th the bait pan close to the wall or solid surface Tf the traps

are not enclosed in .she rs as described above, it may be necessary to_narrOw

“Thig forces the animals to.

the passageway with boxes or other'solid'ite 5,
. pass over the bait pans ' -
;'»/ : - o ’ n

_A common-mistake of- the novice islto skim

\

. v

”‘.- ~
on the number of traps For mite, '

N -

“with‘theirblimited movements in: established ha_itats, one trap for every two

to three square feet is not excessive It is" vore-efficienﬁ‘to.overtrap dan area

-than to undertrap. T, . I

4 i N - 'g' " I . : * ! ,
However, éven with' good trapping techniq es, some\ihdividuals will evade,
all efforts.. It is. the catching of these smart’ one that taxes the ingenuity e
" of the PCO. With roof rats, trdps can be nai‘ed on ﬁpright $upports or. fastened

to horizontal pipes. . ,

.

2 .- ,
Traps can b@ camouflaged with torn strip -of facial tissues, oatmeal, corn-

meal: or sawdust If fine mater'als -are used, { ay be necessary to add- m1n1ature

,.—

trap pads bo keep thé bait ﬁro‘ c lect1ng under the pan and to prevent the .

jtrap from spr1ng1ng ) Also, utting two or’ more traps side by side, partic larly

- e
S
A number of traps should be used Traps should be placed within 10 feet A

*of each other for controlling mice. Traps should be dlaced within 20. feet. of . '\\\

ven the most evas1ve rat.

vy ‘in: a shelter will surpr1se

- each other for. controlling rats. If»rodents seem. to be Jumping over " the traps they
fshgﬁld be placed in groups of three or more. in a parallel series. On horizontal

. w
pipés or beams, where traps are set. 'n_a series, one end should be tied to the

pipe or, beam. Then when the trap is napped, it will unce off the support

and hold the animal suspended in the air’ clearing the pathqay for other victims.
‘. d@’ L « ”
' Traps should be placed so they will not endanger pets or children .

~

Ketch All type traps, wireﬁl%ve traps, and snap traps. des1gned only for mice areb &ﬁ—

Inot cons1dered dangerous, although they may bruise the f1ngers of a child.

\.’
Larger snap traps and steel ‘traps should not be placed in areas accessible to-

’

”children unless they are placed in trap boxes. - , S N



s equipment or containefs that exposed food will- contact

E to remove the trapped animals.: Trappéd\rodents are a discomforting sight to -

° . . - N
, - S =36 - ' S : ' .
. ~ ; . . v
- . N .

vt

u

- . L. - ) e ' /"
Do not place any trap directly,above food or food products or surfaoes,

. : ‘
the logation of each trap should be mapped This'will enable someone else to.

e

follow up an account if necessary S PR ) o - &
) ‘\ ' ! ) v .

Traps should be revisited frequently _Unless the trapped rodents are in.

. v
”

many people and the rodents can prodncﬁfodors

.

Dead rodénts should be carefully removed because of the disease and ecto-
parasite hazards. The carcass should be taken off the premises or put in wet .-

garbage where it will soon be removed Avoid direct contact with dead_rodents'

’

by: us1ng gloves or long forceps ey : ‘ , : ‘ " 4

'Intensive trapping for’ several weeks 15 recommended Traps shduld be left
in place for at least five days before moving them to other locations, beqause

there may be- some "new object avoidance when the traps are f1rst enc0untered
K3 ¢ . : . R

o

N
.

.“'

Baits and Bait:"ing
’ ! § ) M
When a trap w1th an enlarged ‘pan- is‘properly placed ?t is not neoessary to

. bait it. prever, bait1ng 1ncreases the possibility. of success. A light smear

of peanut ‘butter or a sprinkling of oats, cornmeal doughnut or bread crumbs

tover the pan is suffient ~t ; . ‘ .
P.( -
When an- unmodified traplis used baiting is essential Many'bairs have

+
been recommended but there seems to be no un1versal bait that will appeal to all

individuals 1n~evéry env1ronment The following are a few that have been

sardines, weinars, Grapernuts, chocolate, apple, caerts, and sweet potatoes.

Gumdraps make excellent mOuse bait because they are diff1cult to remove without

B } . - h . . . R

springing the trap e . - _ o

Success is reported with bacon r1nd -and cheese 1f they are uL'ached

The number ‘of traps placei on -each JOb should be recorded In-food plants,:

concealed places, the traps should be checked as early as possible in the morning

-

' successful under some conditions .raisins, strawberry Jam, ground beef, nutmeats

to the- bait pan and then toasted with a match. A semipermanent bait has been “;‘

“made by, kneading bacon grease 1nto small clay balls or chewing gum If a h1ghly

"amfractive food source is, already available, cotton for nesting has been VeFY

successful at times The use of nesting material is also effeéctive inside cold

A e - W
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SELF-HELP QUESTIONS ON RODENT CONTROL

Now that you have studied the section, answer these questions Write
the answers with pencil without referring back to the text. When you are
satisfied with your: written answers, see if they are correct by checking them
in the text. Erase your answér and write in the correct answer if your first

answer 1is wrong.

1 ’ o . A . . ‘ - A
1. Describe the feeding habits of rats and mice regarding bait acceptance and
condltion : < . L . .
. ; S v : o
. P . ' ’ ' L

2. VWhen mixing rodent'baits, where are the directions(obtained from?

PR

3;' Placement of baits, prebaiting, and tHe amount of bait needed vary with
the rodent. How do mice and rats differ An these factors? .

'

[ . ' . ' . . ; i
T : . {
'

LS - B
. o . .

_4. 1Llist four'an ulant rodenticides and“ekplain their disruptiye actions:

. . ‘ “ ‘\ S Q:QXM . . .
5. What safety factors may be employed to protect the public, children, and
domestic animals when anticoagulant baitsg are used? : '

13
v % .
. v i
>
‘ ) N .
. . ) . ) -

. ) o . \/‘ .- -
6. What precaut#ons must be consideredfwnen using Antu baits?
. . i R

]

. N ' 7' - ' . e . ! N
@ K . o . N Do
.

"y § . . .
- S . A

" 7. Have>rodent populations exhibited tolerance to arsenic: trioxide ‘and explaln
.its usefulness in reducing rodent populations: ’ :
. ‘ A A

.
]
>

b
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the applicato

When using phésphorus paste, what safety factors must be considered to
and the pub11c7

s

.4

10.

tive in control of mice and rats?

Explain factors:
What physical and chemical properties make sodium fluoroacetate a hagard
as well- as highly effective7

) —
11. What steps must be followed by 'a P.C.O. in’ stofage and use of the product
”1080"7 . -
- N &’ - : - !
12. Records of "'1080" applications must be maintained for how 1ong and consist of
what information? . ~ \
. #t \ = o e
i N . A o \\. ) L -
: ) \ e ‘
- 13. Why are rat populations hard to eontrol with the use of strychnine? o
v
. . rd B \ 1
1l4. When placing strychnine.baits, what.precautiens must be considered:
. » ‘ \\»
o . ? ‘ -
15. What physical characteristicsépdntribute to the long term and secondary
poisening hazards of zinc phosphide?
16. Why should zinc phosphide
‘ or outdoors?
l .

S

) \
s N
N .




SPECTIAL STTUATION PEST CONTROL

i . 3 R ]

CONTROL IN FOQD ESTABLISHMENTS

, Treatment of food handling estwblishments refers to treaénent of the »
structure, its surroundings and equipment in it, in:order to protect food‘from
pets. Proper treatment of food handiing establishments prevents food con--

’ tamination by pests that wander into the structure or- are carried in'and

which thereafter may find harborage’in'the structure of its equipment.
) : S BT . ‘ L w
Use of Pestic des Supplements Sanitation- N - ‘ . ’
: - B
- Safe and effective use of pesticides in food establishments requires that

the establmshments comply with all of" those criteria of the appropriate

/n’current good 1ndustry practices which' are ,concerned with sanitary operation and \

i}

the absence of pest attractants, breeding places, and harborage of entry

Evenabith full compliance with these sanitary standards, there is frequén

s...to control pests.—Theseinclude rats and mice, ants and cockroaches, ag
ﬂas‘amyariety of other invading and incidental vertebrate or invertebr
. ~ ? . . ' ' N
" Récords : o ‘ :

<

'Records of sanitation problems, pest problems and pesticide use in féod

establishments must be made'and retained by the pest control operator. A copy

of the record should be given to the person responsible for sanitation in the

'food establishment.

,’PeSticide records must include: (l) name of each product used' (2) {
concentration of pesticide in formulation applied; (3) type of application;
(4) areas of application: (5) date applied and (6) special records of use in

b 7 ¥
high hazard_rodenticides ) ’ .

. AREAS AND USE OF PESTICIDES -
C ' . BT S .

Outdoors

This ds any area outside the structure and includes loading docks and
refuse containers Pesticides are applied to, or near, resting, harborage and

breeding areas outside food establishments Treatment prevents pests from

B . ‘h . , \
Q T v . "4k3 : .
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contacting food products in outdoor storage areas and fromfmigrating«to
indoor areas.. These treatmeﬁtsmshould'be made ‘in ‘conjunction with an

exclus10n program uSing such barriers as self-closing doors, screens, alr

| curtains, and rodent- proofing and the use of traps, especially light traps,
'/against flying insects Control of flies rodents and birds’ starts.on_the,ou¢—7~/

/ side and oftén can be obtained by outside application of pesticides ‘ T

.

Insecticides, if required must’ be applied so they can neither contact food

v

products stored outdoors, nor enter or be carried into ‘the establishment Special
care is required in making application around windows, doorways, ventilators, and

‘other openings leading to the inside.

& PN

Rodenticides are usually applied in attractive food baits or in water

solution» Such baits. ordinarily require containers that are adequate to protect
animals and children as well as to avoid contamination of food. Special atten—éi
'tion is required to prov1de sufficient space for effective placement of the N
" containers and to protect them from damage and pilferage Outdoor use of
rodenticides is essential to intercept rodents before they gain entry into the

establishment -"Their ,use outdoors is considered in two categories:
l . .

" Public: Areas that are not enclosed and th& property is not _

1.
‘ isolated enough to prevent the public from having ready access

to them.

2. Restricted (not accessible to the public): Areas which are enclosed by

high,fencing-or other high barriers or properties so isolated that - .
3 likelihood of ‘the, public or unauthorized persons having access to such

areas is highly improbable.l Some establishments may have most outdoor ]

-

areas subject to the public but specific areas, such as power

stations and refuse areas, may be restricted. ] \\

Nonfood Areas . | = ' — ( . ' . K};

Typical nonfood areas of food'establishments include offices, locker rooms,

toilets, machine rooms, Jpoiler rooms; rubbish rooms, and garages. These are
areas where food is not normally present, except perhaps as it is being

transported from one food area to another, i.e., through a hallway. .
I —

Pesticides are used to control pests that may wander into or breed from

migrating into food areas. -
,

o ‘ ) ‘ . ‘

ERIC | *
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« Insecticides can be applied in nonfood areas as spac® treatments,

contact -or residual sprays) dusts and baits. Thg person applying/them must
cconsider not only the premises to be treated but also foot tmaé%ic or any
items which, through transferral - could - contribute to’ product contaminatlon -
Dusts may be used only under conditions that preclude their belng trached or

' , "
airborne ‘into food areas. L - R

Roderticides can be applled as; llquids or as food baits and placed in

concealed locatlons or in conta1ners Conditions of exposure~£all~1nto;three

categories: - e : , _
- . . . . . .

1.  Public: Such areas include dining rooms, eating booths, andy |

-aisles. in supermarkets,

~ ) . . —

2. E;ployee;ﬁnonpubllc, subJect to employee traffic only) The

publiaags restricted from such areas but authorized outsiders mlght
]occasionally be present Such areas include garages, boiler rooms,

offices, locker rooms, mop closets, toilets, and rubbish rooms.

3. Restricted: Such areas are normally inaccessible to "personnel
due to theirrphysical’location or construction. 'Included are

L
crawl spaces and wall voids. T L I

Food Storage Areas

<
Food storage areas vary from open floow- storage to sealed tanks and are

e
used for the storage of raw commoditles, intermediates, f1nished products as
well as containers and packaging materials. Food materials may be stored in

bulk, in bags or in cases, boxes or cans.

Pesticides are applied in food storage areas\to prevent pests from con-
. . A . . 1
taminating a raw product, the finished product or ‘its container. Also, their-

use helps to avoid infestations which could'spread to processing areas

/

Insecticides can be applied as space treatments,'contact and residual

sprays, baits and dusts.- Consideration must be given to the type of packaging
Lused to avoiding treatment that would cause food to be contaminated when

emptied from-the container or by migration'£hrough‘it. _ >

r

—
Je
(O

£
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,Rodentkpides are used in areas containing exposed food and nonexposed

-

food.

1. . Exposed food: any area in which food is dncovered or so packaged

I

that it could be accidend’ﬁhy cdntaminated by rodenticides. -Such

‘ areas include process'ing areas, kitchens; and serving areas’.
Storage areas are not considered as exposed food areas if foods
are: packaged in cans, jars, boxes; heavy paper bags,‘or other mater— .
ials relatively impervious to rodenticides. Areas. containing foods |
in burlap sacking and similar mater1al should be cons1dered
"exposed food areas." A large warehouse might be considered to

contain both‘exposed and nonexposed food areasw depending on the

t wi.

. type of packaging in each. area.

2. 'Nonexposed food: any area in which‘all foods are protected " as by .pack-

aging or otherw1se, from accidental rodenticide contaminations. This

' would include a processing area consisting of totally enclosed

system so that the food, as it moved through thé processing system,
is never exposed to the immediate.énvironment{

<

_Food Processing Areas

'Food processing'areas. vary from completely closed systems of conveyance and
processing to those in which foods are completely exposed for varying periods
of time. .The latter are the areas of a food establishment requiring greatest.
care to avoid exposure of food to pesticides It may be necessary, however,

to- apply chemicals in these areas to avoid pest contamination of the food\ .

product.

, . . . ‘

Insecticides can be applied as space’ treatments, contact or residual
. 4 ‘ )

sprays, dusts and baits. Applieation of these pesticides'to equipment‘may be
done 6nly in such a‘manner_that, when cleaning follows,‘no pesticidal residue

remains on surfaces which food will cdntact;

The use of insecticides and steps to protect food are described under

the various sEctions below: . . ' i
L \ -
' '16 - \
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1. Food contact surfdces: Insecticides such as pyrethrins or

‘allethrin. (with or witﬁoﬁf synergists) or dichlorvos may"be

applied as contact sprays provided the particular formulation
is registered for such use.- Treated surfaces must be cleaned

N

-before operations afe resumed

2. Nonfood tontact surfaces of equpment: ‘Insecticides may be

-1#
applied only in small amOUnts to_cracks-and crevyces. Care

, must be taken not to contaminate §00d contact surfaces.'
3. Floors and lower walls: Selectiveotreatments may be made using
\ == . T ’ )
contact or residual insecticides- applied into, cracks and

crevices. Applications should be restricted to cracks and e

/
crevices unless the infestation is unusual. If spot treatments
are necessary, ‘they should.be restricted to areas below. food- -

contact surfaces such as lower portion of walls and the under—

.

sides’ of shelving and the bases of equipment Special care is
required to avoid insecticide drift onto food—contact surfaces
o . e : :

or into food itself.

s

4{ Overhead areas: Great care is needed in treating upper walls .-~

‘and overhead objects to prevent contamination of food products

- or food- contact surfaces.' Dusts cannot be used. Residual ' .
sprays should be used only when contact sprays are impractical.
During any treatment of ovérhead areag, exposed "food beneath

the afea to be treated must be removed or covered and all food-

\ . > -

contact surfaces should be.covered . PR

"5, ~Space:. Insecticides are applied as spac;lgreatmentswfhx
1

. control of exposed crawling 1nsects and ying insects. " Food

must be removed or covered. Food-contact surfaces must be

.
. v

covered or cleaned after treatment. .

) S -
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Rodenticides are occasionally needed in food processing areas:. As.

.

in food storage areas, “the restr1ctions on the use of - rodent1c1des are de—'~

term1ned by whether or not food is” exposed at the,time and- place the rodent-
F‘icides are exposed i ' ‘

METHODS OF INSECTICIDE APPLICATIDN

o T :
Space Tredtment - ' IR o '

Space treatment means the dlspersal of, 1nsecticides into the air by foggers

misters aerosol dev1ces and vapor dlspensers for the cpntrol of flying/lnsects

u"~

and exposed crawllng insects.’ Food must be removed: of. covered during space
o - . A %)

'treatments except as described below.

9

- .

. " Contact (ponresidual) Treatment ' ) - ) .
1 : - : - - - - 4§ g

g Contact treatment means a wet spray applied to kill pgsts on co tact._ Only.

I

: of pests not contacted by the spray’ at the time..of treatment.- H

o o \g\7'l

* Residual Treatment . \\ ) < _ . N
o JR——

Residual treatment is application of an insecticfde so as to leavé\a_/”

deposit that will kill insects which may later crawl or rest on the treated
surfaces. Such tréatments are made to breeding“ﬁlaces, harborages and areads
where pests: are present and to surfaces where pests-can be(expected to hide '
crawl or_allght. Residudl lnsecticides must not be applledrto food or to fdﬁﬁ
contacting surfaces. ‘Indoors, residual treatments are madé with brushes or .
with sprayers operated at low pressures and in such a manner as to“avoid spatter-

ing, "bounce off" or "drifting spray mist. Clean paper or pléstic sheets may «

be required to confine the treatment to the chosen target area. Y )
,/// ’ o T / : g '
\‘\'a, Yo ] . . . o
General Treatment : - '
S oS -
General treatment means application to broad expanses of surfaces such -

as walls, floors, and ceilings or as an outside treatment to wallg,'lawns and

o .

shrubs. o )

ERIC ¢ s

Aruitoxt provided by Eic:



T Spot Treatment . . : - _ | -

7 ' . ’ \‘\‘ A

Th1s means restrictive application to selected surfaces where pests

have been seen or are suspected orﬁhiding or entering. g

.

Crack and €Crevice Treatment -

‘This kind of_treatment is the careful and precise application of'small' ,

. ] . ) , ) i . . S
k:_amounts of insecticides into cracks and creVices in which .insects hide or —
‘ /

through which they may enter the buildin% Such openings commonly occur at :

i L

expansion joints, between different elements df constructlon,vand between-
equipment and floors. These openings may,lead .to voids such as hollow walls,‘
equipment legs and—basési conduits; motor housings,_junction or switch\ '
boxes. The treatment should be carried out. so as to cover thoroughly all

cracks, crevices and other concealed pest entries or confined harborages and so”

[3

as' to minimize to the extent practical any c0ntamination of exposed portions of

floors or walls It must‘not_iead to contamination of food, conta1ners or food—

contacting surfaces.

Dusts ' - B o o ,
) : S o : .N"'ﬁ.

‘.

Dusts are f}né}y div1ded solid particles of a tox1cant %1th or w1thout an
" inert carrier. Insecticidal dusts are useful where sprays. might be hazardous”
to the appiicator or the equipment as, in switch boxes and electr1ca1 motors or

to reach tecesses such as well v01ds wh\lh are not otherwise access1ble to
: . 1

_treatment. Dusts must not’ be placed‘mhere there is any likelihood of their

being transferred to food, containers or food-contacting surfaces, Avoid the

use og dusts where -there is wiFdesHQEEQng, traffic or other act1v1ty that
would cause them to be transferred or b come airborne. Any dust left in the

“

open after application must be removed. _
Y . : ) . N -‘ , #

3 -
- B

Granules IR v .8 ) , .
These are coarse particles of an inert carrier {impregnated or coated with a

toxicant. Granules are used for application oufdoors for insects livinglin or,

on the soil. They should not be distributed in areas where they are likely to

Y

be tracked indoors.
“ . Rt
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Baits c ' ‘ R

Baits may be used .only in confined and enclosed spaces or at and belo .
floor level only. They should not_ be used on floors which the food produyt

or its containers can contact. They may also be applied to outside areas = ,°
| s j '
for control of crawling flying insects. .
v ’ .. ) '
~ . ™ ¢ RODENTICIDE APPLICATION ' S~ 7 .

Alternate Control Methods--ﬂ : ST .

1

As with all pesticides, rodenticides should be used to" supplemént practical .

_programs of sanitation and’ exclusion.“ Trapping offers a safe, quick means of

Y

eliminating most stray and invading rodents but is not without certain dis-
advantages. Some rodents are trap~shy and cannot be. caught. Some establishments
are so’ designed that there, are few, if any. docations’ where traps can be placed
and where they will be effective while not" hindering operations of the estab
lishment. Trapping also has '’ 8 high labor cost. . o - T )e

=

A ’ ! . R 2 ~
Role of Rodenticides S o S \\. :

1

Rodenticideé are essential tools in perimetér rodent control, which should

- be- practiced around all food establishmentS. ‘Rodents moving into an area travel
_along perimeters .and will accept baits which might not be accepted once- the’
rodents become established Baits arf most effective when used in perimeter

control programs and such programs minimize the hazard of rodents entering the-—

eStablishments and contaminating food._ ‘Indoor aﬁplications can eliminate those

rodents, which occasionally gain entry into ‘an establishment. Theyf;;e es—
g
i

S not

pecially important in congested urban areas where perimeter contro
. . .
- practical. o o ) ST
Rodenticides in-Baits - N . 8 T NS

Rodenticides are commonly'ekposed in food baits and, less frequently, ‘in
water with or without dissolved attractants. ‘Before'any rodenticide is used,
it is necessary to consider the nature of the infestation the exposure ‘'of the
food to adulteration by.rodents or.rodenticides, the’ characteristics of each - .

4 .

' '_ . ;
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appropriate rodentici:f and the resuitsldesired The -use of _any rodent1c1de

in a fpod establishmefflt is acceptable only under conditions which precldde

contamination of food: Also, i;s use must not éndanger employees or other

persons on the premises .of the stablfshment . -

Rodenticidal Dusts

Dusts .such ‘as Antu, and ant1coagulants may be applied into’ burrows Outdoors.
: .

P
R ¥4
ok 2

"

Burrow Fumigants'_ ' .

Fumigants 1nc1ud1ng HCN™~from calc1um\cyanide, may be ‘used outdoors ‘to . A

kill rodents in burrows Care and gopd judgment is ‘required in gassing burrows
" outdoors. This is’ espec1ally true when the burraws are close to a building and,

there is a need to avoid any poss1b111ty that the gas might enter the building 4
oRy . . v : . , I

“~q

4 '

CONTROL IN HOSPITALS AND REST HOMES - _ o
, | EE
Spec1al considerations must be given in insect control in hos&gtals and

rest homes because these two env1ronments have limigations seldom‘encountered

y;

in other places where pest control is praCticed -These limitations 1nclude
the presence of people who are ill or physically weakened; ind people who. are

4confined to areas (often a single room) "24 hours a day for varying periods of

Lal
time which are sometimes measured in years. _ . y c

L4 B \
1

>

Methods and Precautions - I ' . Y o ,
Qofe ane : ‘ . . B i |
“To the”extent practicil,-insect.infe§tations should be prevented, reduced,
or eliminated through good housekeeping,'sanitation, insect proofing, and.
nonchgmical cantrol techniques. “When pestididEs must be used in ‘and around .

hospitals ‘and rest hém9s, consideration should be given to: ' r

. 7
1. poténtia} hazard of the pesticide formulation and type of

.

application to patients and applicators; ~ ‘ s

5o _ . .
2. health status of the patients and the duration of their exposuresy
. . N N Lo " . s B a'_—

’ i .
. \

3. persistence-of the pesticide; 4 ) o L

- .. f
.o ,
. !’ . 4 .
.
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4. chemifal and formulation of the lowest hazard‘level and the lowest - .
“congentration which'will.acoOmplish”the/désired control; : . -

5.. the insect species. : . Y '
N . 4

Before insecticides are applied in sensitivé areas, a careful study of

" the infestation. and its causes should be undertaken.v ‘So .far>as is pract1cal;
' #

an engineering and sanitation approach shouﬁd_be pursued to reduce'the

'possibility oflreinfestation.and to redute 'the amount of pesticide. which is

>

reQUiredeor control.. : : R N

Insects should be’ stopped outs1de the bu1ld1ng when practical. ‘This can

2

often be accomp11shed by : r -, ol
. A ':‘.\t ~—F
] Establish1ng mechanical barriers such as screens and air curtains.

e Utilizing traps. f.' ,/ L. :

e Applying insecticides argbnd the exterior perimeter of the'building}

o Prevent1ng‘entry with incoming goods * Food, clothing, and furniture
which are brought in from utside are common sources of infestatlon‘
and ’ should be inspected. - urse of action shduld be established for"

'handling various 1ncoming items found to be infested. ° ( |

P Infestation inside should be lim1te4¢when ‘practical to one area Food -

carts and other Vehicles thh potential for distribut1ng pests should be

l’t

inspected routinely and treated when necessary B}

- Applicatlons of insecticides should be made only to the harborages and

to'the su¥faces frequented by the particular pests being controlled Every

effort should be made to m1n1mize the treatment of exposed surfaces

Attent1bn mus t be given to various utility systems, part1cularly ajr

conditloning, to avoid un1ntentional dispersal of - pest1cides dur1ng treatment.

When infestations are found 1n n?rserles, examining rooms, surg1cal wards

or other areas where.patients are,pla ed, -the following procedures should be

5 -

followed: s ) Y,

1. Infeg;ed equipment should ‘be rembved if practical and treated ‘and
! theg thoroughly cleansed before replac1ng (Equipment might also be “ 1

R S

fumigated or treated with cold or heat.)

N
)
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2. If the room. (or equipmet that tannot be moved) must be treated
patientﬁ should be removed. ‘A nonre31dual contact spray may be IS

applied followed by adequate ventilation to remové’inseeticide ’ o

and solvent VApors. NOTE ‘ Special care must be used 1f

f-pyrethrins arefapplied'as some’ people, especially asthmatics dre

.~ allergic to them. In'some cases, small amounts of res1dual

material might beeapplied to cracks and.crevites 1f the 1nfestation

is not‘like&y\taLge\corrected by applications of nonresidual
insecticides}' e T, ' . ' L :

. . . . . .
N .. -

,

3. If‘the room or. equipment in it must be treated with patients present,
only low— odor nonvolatile chemicals and formulations may be used. ™
- ) . Py

Examples are KeponeﬁgBaygon or Diperex baits, and Dipterex spray

Mineral oil may be used for trapping miteSfor)small 1nsects.

\ -z

4. Infant bedding must never be treated with pesticides. Other mattresses

may be treated butpshould then be dried and covered with a plastic or"

rubber sheet before use. . . . I : N
. ) : ) ' ' . > ]

500 Extreme care must be taken to avoid contamination of equ1pment that 1§

LA
'- sterile or w1ll come in contact with a patient. ;) S - s ,

. S )
Vapona strips or autﬁmatic'mist dispensers must not be used in°patients’
ek ,

: ; . cas 4 . o)
~rooms. They may be used in storage or .utility' areas or in:entry-ways.
PO o : : - - -
’ . . . . ' i A ’
. - . , : .

. : 1 e ‘
f ... - . - 'CONTROL IN RESIDENCES . .~ . -

. . N
v . ) - T
. s

. Before or during application of an insectic&de, make a thorough 1nspection p
w1tH -a flashlight to locate infested sites. A flushing agent 1s ofLten a useful
supplement. All 1nfested sites should be treated: v

| Where necessary, have dishes, pots, _pans, and‘food removed or, covered to

protect them from possible contamination by 1nsect1c1des (spray, drift or dust)

,_during the treatment v*'”"’ \ il

) -,

S Preschool children uncaged pets, “and anyone suffering froz/respiratory
(,ai}ments should not be permitted in a room during any applicat' n of insegcticide

in that room. .

ERIC |

Aruitoxt provided by Eic:
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‘Protect caged pets and f1sh in tanks which. remain in r00ms being
'treated.5 Cover them and.shut off a1r pumps for water tanks. Durlng space )
applicatlons and aeration thereafter, remove caged“pets and tightly cover R

"fish tanks’ with 1mpervious materLal such as- polyethylene Make sure cages are

.

free of cockroaches before mov1ng them to another room. > TN
- .
- -

»"d Comb1nation treatments utllizing residual 1iqu1ds, dusts, ba1ts, and/or

-
'

space appllcatlons are more éffect1Ve than us1ng a, single appllcatlon techn1que."

. . ' a . . 2 .
A3 . A

1 . -
. a . o .
- . ) 2 . . E N

y g, - . -

ResLdual L1qu1d Applications R o L S

. n

Shoulﬁ'be made to cockroach harborages w1th emphas1s on cracks and

‘crev1ces and m1n1m121ng treatment of exposed surfaces In many cases); however,.

to obta1n good~control you must treat some exposed sUrfacesvgﬁer which'you__‘

expect cockroaches to crawl 0rd1nar11y, the applicatiog is.m%deba low . .

<P e - ,

pressure w%; spray

R , .
S ST . -

“wﬁ,u l ' . . B

Use care to prevent runoff and/or puddling Heavy applicatlons may stain’
@ .
- or’ damage oertaln materials Excess must be w;ped-up immediately.
,.“Q ' o '. u . oy .

7" Do’ not apply 011 base 1nsect1cides near open flames (pilot lights of stoves

- .
v

' owens gas refr1gerators, etc. ) or to: floor tile

¢ -
.

Do not- apply water— base 1nsect1c1des d1rectly ;nto or qnto electr1ca1

units. i

.

T e Do,not perm1t ch11dren or uncaged pets in the treated area until the

¢ .

treated surfaces are dry , Allow aIlltreated surfaces ‘to dry before dlshes, pots,

pans, foods, .and other: articles are placed on such surfacef

. . ot .
S A S o - Ce et
’ - B ¢ Lo .
. oo bl . : . . 3
- . o . o R - e EY . L. ] ) -
Dusts : L _ , :

Dusts are useful for placing 1nsect1cides deep intg cracks crev1ces wall_

\

q‘VOldS, and other hidden harborage nght appflcations are effect1ve, heavy

'applications tend to be repeilent ‘ Diygts, generally provide Ionger res1dua1

4

I

‘control than do res1dua1 11qu1d app11 ations . Dusts b ecome. 1neffeqt1ve under
[ ] .
conditions of excess1ve m01sture. T ey are. espec1ally uséeful. in electrlcal

¢

 uhits.  Dd. not foul electr1cal contacts w1§h dusts S . '_,'“ .

v L TS a
4 .
P '

When applyfng dusts, use gentle pressure to., m1nimlze dispensing dust part—

}icles 1nto the room 'S, atmosphere

L. . . L . . ¢ e : v
[ . .. R . .

o)
e

\‘1 ‘ ° : . T » _‘: . . . ‘“ . )

Aruitoxt provided by Eic:
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Baits «.

)

./ Balts are generaf]y long—lasting and can often be. applied to areas that
7 can't be effectively treated ‘with residual liquids or-dusts. bor maximum
effectiveness, use small® applicatlons less than three- feet apart rather than

large applications further part. - Baits are supplemental to dusts and llquid

%
sresidual applications, except under unusual circumstances

\

. Baits should be applled so that they are 1nacce331ble to chlldren and gats

Use cautlon when applylng paste—type baits in heated areas, as heat ofteﬁ
causes-such formhiatiens/to rury and drip.

" iy w . ’.' “z *' [ 4_ o

Space Applications

-y
r -

This type of apincatlon will assist in flushing cockroaches from h1ding

places onto. surfaces~treated with res1dual materials. : Space treatments alone

do, not penetrate cracks and crevrnes Well enough to- prov1de effective control

and should be con31d\red suppﬂementary to residual ‘dust and liquid applications

excepg in unusual circumstances. Cockroaches on exposed surfaces can be
[ |
a‘\*“l |

+ 7 Advise .the cUstomer;ng long persons, pets, and fish tanks should s

4 : : :
out of the treated rooms or’ remai covered. -Mechanical air pumps for fish

Gkilled w1th space treatments A

should rkhain of f during tné’same period This period of time'is based upon

the USDA reglstered label A - ) T ' N
/L ? } . o . . . i
;‘- ! P »
— , . v . . .
. ' e /.
| R : |
" S 4 r ) § !

La)ﬂ,
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SEQF—HELP QUESTIONS ON SPECIAL SITUATION PEST CONTROL

ES b

‘ Now that you ‘have studied the section, answer these questions. Write
the answers with pencil without referring back.to {ze text. When you are
satigfied with your written- answers, see if they are._correct by checking them
in the text. ~Erase your,answer and write in the correct ranswer if your first

answer 1s wrong.
-t ) : * ) -

e . . . ‘ - ‘ i
1. When servicing a food establishment, should a record of) pest problqﬁfj/nfa
“found, sanitation necessary, and pesticides app11ed be maintained and

who should be informed of these factors\ :

’

. ' . s B
2. Can outdoor application of insecticides and rodenticides act as an. effective
o barrier to .avoid structure infgstations? Explain. {

a
1

=

3. Non—food area can be treated w1th what types of sprays and with what .

general safety precaut10ns7
. *o .,

- . - -

. . \ o o, : ‘

4. When treating in food storage and processlng areas,,explaé§§§a5€f3 con-
siderations needed before treating: ~ :
a. around stdrage containers or open packaging : ~

’ ¢~/2-‘ =4 c '
b. around exposed food areas ‘ o T _ \;;\\\
. Y . . ‘ P — .

,/(&f

c. around nonexpésed food areas e
d. " food contact surfaces , : "\

e.. overhead areas
14 .

7 - L <
., ! -
s .
.
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5.\ Define spot ‘treatméent: o - .
et spot e | ,

6.

10.

11.

12.

L

ERIC

Aruitoxt provided by Eic:

Define crack and crevice treatment: Where is this effective? .
! .
’ : .

Can dust applications be safely used around food contacting areas? ..Explain:

.
T

' ' .

¢ ]

Explain perimeter rodent control

9

considered fore treatmen

S

v ) N _.. “

¥

'Discuss safety precautlons to ta%ﬁ if pest control must be done in surgicél
. c : . Ty :

o

wards or nursery -‘areas? “
. : - 3 - - ) .\\

. o . . .
r L.

- ) ‘~ . - ) '.‘ . .\

Should, single appllcatlon technique- ‘be employed for pest control in
residences7 Explain:

t

« b _: A \ -:
Residential applications pose-.safety and environmental problems. Discuss
these when: ' :

’
[N

a. residual liquid applicafions are made ; *
. . . N ~ ‘
. . N . -
b. dust applications are. made
- 1 . ;
- ?
¢, bait are used - ; ., _ . o

. RN B o i ,
* s 5 e .

d. space applications are made 3a, o >
e S S .
f ) . ‘E:' roy ( ’ )
O ~ . -

\
“-.l‘ . s
What factoé&%of pesticide Zb be used in rsing me treatment mu;:\Be TP

. o



" SAFETY

To insure safety in'pesticide use, PCO's should:

‘.‘1: Develop a written policy on. proper—grounding*and—usé’"f—eI“Etrioal

equipment

. 2. Make sure your -employees understand your company 's policy on grounding

and use of electrical equipment B o (
3. Provide and ma1nta1n proper electrical equipment and ground ng devices
includlng plastic- -coated glovés. ' s

g 3 _ o .
4. Inspedt and repair electrical equipment on a routine basis—weekly for’

-

periods of heavy use.

5. Inform your workmen not to use any piece of equipment they believe to be
. R ’ g :
unsafe. ‘
(

6. Provide bn the dev1ce or its carrying case-a checklist for safe operation :

of electrlcal equipment for. example

v

Before Operating- This Tool?’ - . : o

e I o . . \
-1. - Check-wiring . N
2., Hook to adequate ground
3. Put-on plastic-coated gloves - )
4. Avoid use in damp areas v . : '
7. JHave/;uziified persons do electrical repairs. . - . \

e

8. Use cords and equipment approved by Underwrlters Laboratorles or Factor

Mutual Engineering Corporatlon

e ) .
9. Check adequacy of electr1ca1 supply. . ) Lo : BT R
,Idid Provide. proper cans for olly wastes. - ' f;;: o : : (ﬂ o
ll; Empty wastecans dall*@ B . A . R AN ' ,f?#
. . J
12. _St e 0il in closed containers. i : N . :

Iiad i N . . . .

. , .

13. Store flammable solvents in proper safety cans or acceptable containers.
N "(”7 . T, e :, . L

14. Ventllate storage area. g o,

-t

’ * \

e

&3




" 15.
- 16.

17,

18,
19,
 20.
21.
22.

»23.

~ 26 -

. . 1y . ’ .
e . 'i""b\ - 5 5 - : . \\'
PR :
. . X . . . :
. . e N )‘
y I N

Put out pilot lights and other flames before misting Vith oil.

R ' \

Avoid using more than 1 gallon of fogging oil per ¥, 000 cubic feet1..’ N

Take special precautions to avoid spilling solvents and formulations with |

flammable solvents. : ‘ ) R T ‘
Clean up spilled solvents afnd formulation. dncluding those in véhicles.

'

\ﬁfspose of empty containers as soon as practicals -

x

Poi\ "No Smoking" signs in appropriate places. '
Have proper guards. on exhausts and mufflers on engines.

Ay

~Avoid storage near heat or open flames.

~

-Post warning signs near flammables.

Instruct personnel on hazards and how to avoid them.

. ™ ‘
Have dry chemical fire extinguishers on each vehicle. . .

a. '2—1/2~pounds or larger perfcar

b.. 5 Rounds or larger per truck

. {Q.ﬁ‘ i o . . . .
Havelfyre extingulshers _ -‘-_ : Lo A x-S o e~
o S, T Ry ° L '
a. “on‘each" fogging Job where oil and insecticide -is used, and

27.

. 28.

.

i
[y
b. where heating device is used : S

of [N

Have fire.extinguisher% in shop and office as required.

, . . s :
‘Have adequate fire lanes in shop. ‘ SR . .

The National-Safetys Council says that there are three ways to fight a fire:
54/

rve a fire by[ utting off its fuel supply such as a pipe line, an

1.
-

Y -
Rl N °

‘or other source of fuel. ;o .

eleCtricalhcircuiT

Cut off a fire“s“air-supply. Smothering a fire is an effective way of

‘are effective in this but there may even be occasions when literal

.also achieve this end result.

cutting off oxygen and stopping the burning. The foams and dry chemicals

smothering by a- shovel of dirt, closing a door or putting on a cover may

)

. ' e
L . . . .
C . . . ) , .
. . - - . T
. . . -«

°

B * AN 0 St
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3. ‘Cool a fire. Here the object is to 1ower the témperature at the

core, of the fires Wager is of course the most effective coolan% in
s
 most instances, but it is also~important to kn0w that on some fires R

s . : »

water cannot be used.

.
For buring solids——wood leather, paper, rubber, e?c .—use ‘'water,

either from a fire hose4 a pressure wat\x\extinguisher or a soda-acid -extinguisher.
_ L ' '

-

Aim the water at the~base of the- Qire e

>

For.fires in which the burning material is a flammable 1iquid, 0il or g ease,

"~~use‘oheref the foam, carbon dioxide or dry themical extinguishers Don't get.

too close ‘to the fire Don t aim at the center of the b1aze +This might spread

it around. Work from the edges in getting as close to the fire as P6§§fble

For fires in electrical equipgent or involving electrical circuits, use B

one ‘of the carbon dioxide or dry chemical extinguishers, Never, never use water
or foam which has a water base., Aim the blast of gas right at the electrical
fire. The object is to smother it with the gas or chemical : . .

«

R

"HANDLING MATERIALS
Industry experience and the general requirements for safe and healthful
working conditions do indicate that PCO's should provide lifting aids and safe
eqiipment for transfer of materials from one container to anothér. There is
also need to provide for effective control of chemicals and containers in-

) i
vehtcles. oL T e ; I S~

In the shop . ' : '- ‘ -
‘51; To avoid 1ifting heavy objects, pgovide and- use when needed:
o ? _ : ‘ D
‘a. chain-hoist A ' -
" b, combination rotary pump and syphon . - . - o
c.. barrel pump ‘ .
d. universaﬂ bartel dolly . o
e. duaF:purpose hand truck
kgf. _hand pump. .

g. funnels. S _ . I - y
— . ‘ : o . .




2. Label all pesticide containers. S . . .
‘ o L - :
3. Provide proper light in work. areas for safe operations including rehding

of labels.

L "q -‘

4. Purchase concentrates ﬁn package sizes most suitable for safe and /

-

convenient handling . : - E : . ' ' L.
. (T, e T T , . ‘ |
In the Vehicie: . . . “ : o a‘
1. Use unbreakable or.protected containers. . ' o . ' LS

L™ 2
»

T

. , . )
containers. . } . k

Ty N . B

2. ‘Label all pesticide(containers.

3. Use.storage'racks o
4. Secure kits, tools and conta{ne;s againséksudden stops.
' v : ~ .
‘5. Proﬁl%ﬁ?ﬂ%&rier\between cargo space and. seats.
6. . Protact chemiaals fromyfverheating.
7. ?roaide for clea;ing on a regul;f schedule,

~ _ . . SPILLS (—'\\ o o =
V ’ ' oo L

PCO s should take all practical steps to void accidents, but should be.

_prepared to handle acc1dentally spilled materia §. Spills may occur in the shop,

-

in vehicles or in public areas as in a wreck.

In the Shop: . . N
1. Keep peopl?.away from spilled material. '

2. Keép material from blbwing'or'running away. .. T g -
- t ‘ - ; - .

3. Ptovide.clean up’équipmeht'including:bfooﬁ gnd'shovél. . v

4. Provide absorbents for liquid sugp as that used in garages—vermlculite or
sawdusb ' ‘ o ' '
. . @ v
5. Have contaigeruto hold spilled and contaminated. material for proper disposal

\
) i °, A}

»

In the Vehicle;." . o ’ - A
i{ Cleaqlup prompblj\i:d thoroughly. 3"\ . (. } o -
2. HSoak>up;liquids --use rat baifwifrhecesaaryf . - //” 8




qgave container to hold spilled and contaminated materials for proper
diSposal ' ﬁ

- M ) .( ) D . . L ‘

In Public (as at a traffic accident): : ‘\

. . . \

1. Keep pebple and traffic ffﬁ;*contaminated area. o . v
T : ) . .

2.
P . : . . .
3.) Notify police or other authorities.. [ v
. R .
. -
4. Notify office. =~ .~ ' ’
v tity i " - . .

5. Soak up liquidsi-use rat bait if necessary.

By Shoyel into containers.
5 ‘ o \ o A o
e * a\ . . .

PERSONAL PROTECTION * - |

A

Among the steps wh1ch pest control operators can take to provide’ effect}ve
equipment to guard against undesirable exposures to chemicals and to guard
" agalnst physical injury. include the follow1ng
‘8

l. When using and handling‘chEmicals,fcontactfshouldvbe avoided as far as

'possible.
2. Equipment must be provided to prevent harmful contact with injurious chemicals.

S

4. Employees must use equipment as directed Employees mps//protect equ pment
. \ ,

3. Equipment must be appropriate'for its use and for the chemical'bein§\§andled

»

against damage4 L '
. . ;

5. Employees must inspect: equipment and report any damage for failure.

.
T 6. Employees, depending upon their work? should use appropriate equipment
_~such as;' ' J o L
glovesi < - & . ' C R

AT

a
b. dust ﬁa;ﬁéff;“
c 'respiratorsnv e , h - e
d: detectlon equipment for fumlgants ‘ ’ "‘-

extra set of clean clothing

.r\D‘l ‘

<

o

safety glasSes or face shields for drilling or chiseling \5
. \" \ ‘v“ N . ) t

»




g. soap and water - & g /

h. hard_hats |

, - 1.} .shoes with special'soles for. bird and roof work
3. knee pads ’

k. protective boots—for soil tredting

'

1. protective clothing——for soil treating and'craql_space'work.

E

PCO's Should: ) L
. - . , , _ -

"1. Have positive ventilation in storage areas. L
- | \ -
2. Be sure air from pesticide storage area is drawn away from adjacent . '

’d

storage or liv1ng areas. \ . : ) .

3. Ventilatejtreated areas as descr1bed on pesticide labeling.
. M / ]
4. Mix zinc phosphide baits out of doors or under hood

5. Store fumigants‘ln separate building.

a

6. Keep containers of pesticides tightly closed

v

7. . Be sure furnaces, water heaters, and waste plumbing system are properly

Vi
vented.

© 8. Empty and. purge A-dust gun before bringing 1nto veh1cle or shop.

Have a wr1tten policy on th1s matter and attach a reminder label to each
A-dust gun ‘ 71, : ' v L '

o~

. .
\\9. Ventilate pest1c1de storage compartment of veh1cles.‘

)
v

~10. Don t operate vehicles indoors unless exhaust is connected to outs1de
) & . ’
discharge o

v - <

11. Don t test fog mist machines inside—DO IT OUTSIDE

[y

12. Keep supplies near load1ng»area to minlmlze ventilation problems

13, Clean velticle interiors on a regular schedule and whenever spillage occurs.
- . : . : N

14. Have a shower,vfingernail file and hand brush available at the_shop.' s
'15." Have water, soap and disposable towels in vehicles., -

16. Have clean clpthes for’ changing in emergencjies.
- o

8]
[
.




e —‘60‘—- . N %
' TYPES OF RESBIRATORY DEVICES, . S | /
.Two klnds of resp1ratorv prouectlve dev1ces are fh general use—-chemlcal
cartridge resplrators (here1nafttr referred to as respirators) and gas masks.
Most resp1ratd¥s are designed as half- face masks that ‘cover .the nose and mouth
,but do not protect the eyes. They have one or two cartridges attached to the
facep1ece by a clamp or secured by a holder. The resp1rator'facep1eces'are
equipped with one-way valves, which allow the inhaled air to pass through thex
cartridges but prevent the exhaled moist breath from Ppassing through the
cartridges. Gas masks usually cover the ent1re face. Their facepieces are made
to hold a canister directly or to connect to the canister with a flexible hose."“

The hose-type canister is carried:on the chest of back by means. of straps. ,

Respirator cartridges usually contain an absorbing material such as
activated charcoal. All the'respirators listed in this report also -have véf?
efficient filters, which remoye\dust and’spray particles and thus prolong the
life of the absorbing material Gas-mask canlsters alwafé contain more absorblng

mater1al and longer life fllters than resplrator cartridges. °.

‘Federal requ1rements stipulate a gas—mask canﬁﬁter life of one-half hour

when the device is worn by men performing moderate exercise in gas cogcentratlons
. up to 2, percent. The life of the can1ster will vary accord1ng to the copcen-

trations encountered e.g., one hour.for 1 percent. The life of" chemlcal .ab-
sorb1ng cEFtrldges or canlsters will also be affected by humldlﬁvlﬂtemperature,
and volume\bf“bneaﬁhlng Hig um1d1ty shortens the life of cartrldges and-
canisters in use a/d in sto age Mlst sprays or water, and rain reduce the

effect1ve perlod

-

Because of the differencde in their protect1ve capaclty, gas masks, not’

resplrators, must be worn when pest1c1des are formulated or m1xed in close or

inadequately ventllated spaces or when operators are exposed d1rectly£¢o ,',
" concentrated dusts, " sprays,'or aerosols, ‘as in greenhousesg,indoorsarn-fﬁﬁffx?
' y ‘ - . e
Use and Care_of Respirators . ] . . : P
Instructlons given on pest1c1de labels concern1ng respiratory protect

L

shoul!.be carefully observed The use of resp1rators is not a substltute for .

.essential precautions. Protectlve equ1pment herein d1scussed 1s indicated for

use when m1x1ng or handllng all pest1c1des in poorly ventllated arefis, at

high temperatures, or in -the f;eld, - ol o ///— S \\ 1 !

. i ‘ . . s
N ST, -
o)

EMC L e . L "", , Lo RN

Aruitoxt provided by Eic:
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It is necessary £hat respirators be used in handling pesticides during the
ldadlng of distribution equ1pment, ‘when contain?rs are being d1sposed of, ‘and
whenever‘Qperators are exposed to ‘obvious, amounts of dusts or mists of the more
dangerous pesticides ) Field operators who _may be exposed cont1npously dur1ng
the’ day or for successive days to small amounts of toxic pesticides—even
those not readily detectable——should fa1thfully use resp1rators as a precaut1on.

When respirators are used, the following practices ‘are necessary:'
) e

(e

1. Change filters twice a day or oftenér if breathing becomes difficult.

2. Change cartridges after 8 hours of actual use or oftener if any

3

odor of the pest1cide is detec}ed
3. Remove filters and'cartridges\and\ﬁash the facepiece withfkoap and.
warm water after use. After washing, rinse it thoroughly to.remove all
traces of soap. Dry- the facep1ece w1th@a clean cloth that is not

contaminated with the- pest1c1de Place the facep1ece in a qul—ventilited

.

area to dry. e
4. Store the respirator,‘filters}“and cartridges’in a clean, dry place—;'

preferablylin.a tightly closed paper or plastic bag.

The respirator should be fitted properly on the face, not.too high on
the nose, with the narrow part over the br1dge of the nose, and the -chin cup
contact1ng the underside of the ‘chin. Headbands should be adJUSted just

tightly enough to- insure a good segl. Manufacturers can supply spec1al face~

pleces if the standard one does ot fit. ' o ' . o

F

..Conditions Requiring Gas Mas 2

Resp1nators do not prov1de needed protect1on fromﬂlnhalat1on of
pestic1de dusts, mists, and vapors. for operators formulating or m1x1ng pest1c1des
in closed or: 1nadequately ventilated spaces. Full face gas masks equ1pped
with tested canisters .are worn under these conditions. In add1t10n, proper

protect1ve clothing as. spec1f1ed on the pest1c1de container label should be worn

" when' apply1ng certain pestic1des 1n greenhouses or other enclosed spaces. s

7
er .
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"Other Essential Precautions AN

<

The use of respiratory protective devices does not eliminate the need

gfor‘other precautions in handling toxic pesticides. -

. Prov1de for adequate vent11atlon of the area where pesticides are-
1oaded or mixed. Always wear well—made natural- rubber 1atex gleyes when hand11ng
concentrated materlals. { Check the conditlon of the*gloves frequently and
;discard them if theyfdevelop pinholes or breaks. If any of the orgdnic phos-
phorus insect}cides are spilled on the skin or‘ciothing, wash immediately with
laundry soap. Never wear clothes‘that have been contamlnated w1th pestlcldes \&m;
until they have been washed. If at any time the concentrated pesticlde/ls Is
spilled, cover:it immediately witl dirt{ clay, or sand, Then opver the contam-

inated area with washing soda or 1ime; . o . - /§¢

../

If an oEerator shows any 31gn of’ dizziness or nausea, he should 1mmed1ately

be removed from the area and placed in the care: of a phys1c1an before he returns

.
.

to work:. - . ' . » .
— .. : o
: . e

Before a facepiece, cartridge, or canister is purchased; make sure it is’

-approved. for’ the job youlwant it,to do. A responsible.supplier is one of - the

Y

best source® of this information; IR o L, o § ‘ "
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Now that you have studied‘the section, answer these quesjions, Write
the answers with pencil-without referring back to the text. When you are
satisfied with your written answers, see if they are correct by checking tHem
in the text. . Erase your answer and wrife  in the correct-answer if your fif@t
answer . is..wrong. ‘ . ‘ . - oo R

4 . : LT - . -

SELF~HELP, QUESTIONS ON SAFETY
) ' ) i . .

. 1.- What should the PCO do touinsufexthe safe operation’ of electrical equipment?.’.

. . ;
° . - - . * e,
- . . R .

. ¢ - =
‘2. List three thiﬁgs theQPCO should do for hqndlipg_oily'wastes:

3.  How should flamable solvents be stored? . W > S L ol .
. ¢ B © ) . c - ? s - - S
. x " AN ) 4 L ‘ : .. B . . ) . . - \ ~
4. List three locations where fire éxtinguisheys should he available: C
5. ggat are the three ways to.liéhtfg fire as deséqibedlky\the»National Safety -
uncil? .7 : // . ot .
’ O . M '-h i - . : e };‘%. “ .
‘.
. s Lt J B x '
6. Name three lifting aids for use in the shop ‘to avoid.liftigg heavy objects. .
v .ot e . . / . - - ] : _'- -
° ‘ - . [ - . RN .
L . ‘ &- . :\ o, ~ R . .
.Y J; . . L@ ‘ . R v .. N
7. Should pesticide ¢onta;;ers used in the 'shop be labeled? N K

>

: o : ‘ 3 s R :
8. List four of the seven suggeéiions‘for handling pesticides safeiﬁ,indyehicles:

‘
4

~ -(;; . ’ -

"

’ ' i . . .
.. o M . B
L " . S
R . - - . <
. . . . . . . ]
~
'

9. What pfecautions éhould‘bentakeﬁﬁfér handling pesticide s%illS'in}thé shop?
. N ‘& N . . . Y

- 1 . . 3o .
.o - s | o
; : 3 L s - s w6 ° -
. 2 e b [ ) ) . ’
a i - RS . - C s N . e
10. What precautions should be taken for handling pésticide spills in vehicles%
’ Ty . . L
. .
s - - .
B . -
e
~ e



. . . . Lo - L . . : . v
¢ . o ' e ot . : b . .
Lo - 6h - ,
Y . . . » S0 . . . L N R o )
:/ A -é—'v : ~ . R . ’ Q,"_ . ., . PRETEN
. % o M ] .
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11. Wwhat should you do if pestxoides are spilled as .the result of a wreck? , .-
. . v . : . - . ‘Q . . o : . “ - N - ., - . .- -. ' )
o . , . " M ‘ :,,,’. B ) R ... o >
- o P ‘,'l t . ' w N . .
; I ., .. "‘ . B “ S
N I3 o »-‘ . z,; - . - 'l = - "ll '] o
coe - g . e e e . Qi
o RS o ' . s ' ; STt Vo £
~12. “Vhat stéps should the PCO:take’ to guard ‘against urddesirableé exposure to-
chemicals? - . e m S . e )
-s - L . u\\_ - ,' . ] . . - . .»-} . N
o . . . . R Voo - * o . * N . : c . . -
- L - . : . = . ‘ . *. . - , . . i . : . . - - .
. !: . ) . - 14 ' o "“-L » L i ¢ ) . , . ) - 1-‘ ".
) ‘e . .' - . . . 3 4 . .
13.> List six considerations,that should be given for pesticide storage areis: :
V' . : . - .’_‘-' V! T . e Pt Sl w v i
. PO . PO ' R . . ’ a
2 s N T IR U ' ' .. woe
. K . L) Y . \ < e - ¢
t “ A . . R X - <o . . -
s N N .8y , - B " z " @g
. . ° % . - ’ . ' T 4 o v '
L “e .07 N ‘ u

. o co et e . S - L L
] - . . ' N A . . . Lo . , L . .
. 14. "What dare the twb types-of respiratory devides? : PR S ¢
, = s . e R A
. oo S0 Y J{., B A B S e
‘u 2. " v P L * ’ x ) :

.« . -

s
(&

15. The use and caré.af réspirators is not a ?ubstitute for 'essential precdutions.

. When: respirators are’ugpd, what practices’are mecessary te insure. safe u e?
. _ Ator: usped, , . Ty 8
D e o : S . e A Lot
? . . . . ’. ) ,4 . ,l . . . . - ‘. ~ "’- . )

. B . :“,"‘ oy @ . » T o o .
.16. What conditidéns’require the use -of gas masks? K . .
o e . O L A oD 'fr.-" ’ P . i (s - o -

. . b .- . cat . Bl . .
o - “ % L T, -~ o e
s Al ' B B T i Lo

17. . List oﬁher precautions°$esiéeé#respitatdry'prqtective'dévice§;fdr handling .-
, ' ; . . i , &

1

- e -
. . . . ' N
.toxic pesticides: . . .. . AN e .
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".LABELING SERVICE CONTAINERS . s

‘/"' ‘ : . ¢ : :-7’ . S o <

"Service conta1ner” is defined as anythlng used” to hold a pest1c1de

41ntended fqr use by .a PCO other thén (l) “the ergfnal labeled conta1ner as

"supplied by the manufacturer Oor (2) an appllcatlon device. uch a conta1ner‘
of -pesticides is not. £o be used by or sold to the pub11c or to used for

-~ t o .
1nterstate shlpments by commerc1al carr1ers ’ ,', e

. . . L .
.Seven items of 1nformat10n are requlraé’for adequate labellng of serv1ce
. ~

4 ' . . . R <

conta1ners - ‘ T _\ : - % P

' o ot - . .
* - 5

1, Ident1f1catlon of the contents ad materlals used in pest control or
J!a eﬁf%rmunaclngw» The words "EXTERMINAE;NG CHEMICAL" are recommended.
These words are cons1dered*to be mignlngful to mor% people than the words.

\

pest control chem1cal " The.. later term will be cons1dered acceptable o

él'” in areas where substantlally all of the populatlon reads Engllsh and where
the 1ndustry is commonly knoWn as pest control rather then extermlnatlng
- Where there are people who do not read - -English, Exterm1nat1ng Chemlcal”

-
is the preferred 1dent1f1catlon It is part1tularly useful to

-

> persons Weadlng French or Sparlsh as there are words in those 1anguages

R
“with the same meaning and almost 1dent *al’ spelllng '
. . 4 . N
2. A warn1ng as to the dogree of hazard assoclatéd w1th the product Nearly '

all‘p;oducts whith- pest c?ntroljoperators/éarry requ1re a agarnlhg” label.
Only a few products warrant labeling as’ p01s0n " For Such products,

'the skull and crossbones ‘as well as the word. "DANGER” are added A This

. "POISON” label will appear on the original container and the samef\%flz/%

' ”POISON DANGER“.warnang should be carr1ed Af subd1v1ded into serv1ce /
contalners undiluted. Three common pestlcldg chemicals would carry this

. same’ ”POISON”\warnlng 1f dlluted -as follows: #}*NH’ sod1um fluoroacetate,

and strychnlne A]A others commonly used require "WARNING" labq!l

3. “The hame(s) and’ concenttﬁffbns(s) of the act1ve pestlcldal 1¥gred1ents

) These~two 1tems shbuld‘be 1nserted in the appropriate form label.
The names’ should be as informqtive as pogsible to PCO' sy-the public and
‘phvsicians Use the well known common_name such as arsenacr Baygon,

. ,chloroben21late Warfarln or zinc nhbsphlde Avoid names that are overly.

.. \ . . .. y
~ . - . . . ’ A

. .. . . . . '

. X B

rr\ .‘ ) ._‘l " . i
N ! L ) 4 . L.
o .

e

/
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technical or those that WOuld be’ meaningless in case of emergency such

! .
as "Super Spray » #
4. -Genéral Preggutions: For bothvthe>"Warning" and the "poison" label, the
precautions are the ‘same: "Do not swallow or'spill on skin" and "Keep
- : : ' ® .
away from children." These statements are reminders to the PCO who .

uses the container daily, but’ they also prov1de concise precautlons for

someone, who might be unfamiliar w1th the pestloyge ‘ _

5. What to do in Case of Accident: For both types of labels there is

instruction to call a"doctor or a hospital. A
3 . ‘ ' ¢ L.
.For pOisons there is an added first aid ‘instruction: "cause. vomiting—"
’ . T
wash from skin."” The materials requiring the poison label are.so potent
that promptness in removing them from the victim is considered essential

by our consultants. The instruction concerning vomiting applies to all

‘of these h1ghly toxic formulations 1ncluding oil solutions

5.  That the Productyis the PCO Use Onlgﬁ Service cdptainer labels are not
\>(\adequate for products that are to ‘be sold This fact is emphas1zed by

he recommended worki "Not to be Sold or161ven Away

= '

. ! T ow 4
7. lhe Name, Address and Phone Number of the Pest Contnol Firm: It will be

’

._necessary to insert thqafirm s name, address a lephone number in th@
_spaces provided ofi the form‘label, They ate required so that the ownership
of the container can be determinéd Medical® personnel may require

' 9 detalled information which the owner-firm should have on the label of the

b~ § &/(f‘ L ,-_l_l

original container or in techn1cal 1i¢ rature :

.
. . .

I

P“if\

L] u



¥ r/giLF—HELP QUESTIONS ON LABﬁLiN&‘SE§VICE CONTALNERS
. ’j 4 v R . ‘ . K .
v Now Lh“t you have studied .the qec%lom, ﬁsuer these questions. Write
the answers with pencil w1thout referrlng ‘back to the text.. When you are
atisfied with vour written answers, Sge~1f thquare correct by checking them
in the text. Erase your answer and wrlte in the correct answer if your first
answer is wrong : _ .

5 . : . | ’
¢ - : & . 7o b, o o
1. -Is an application device ‘considéred to be a service container?
: ° . v \ "

4

A

2. Do service containers need 'a warning,statement?
, ) . . e
. : g ' Sy
. . i ~ . L./ ]
3. Should the serv1ce container label bear the name of the actlve ing . edlents
\gply or should the label include the concentrations of the pesticides?

v.

k] A & . ¢ .
‘4. Is it necessary to insert the firms name. address and telephone number
- L ’ >
on the service contain¥r label? v -
. 0 K £ '
¥ * g ¢ .
e
N \ . |
. o
1
“ !
i) 7
_— ".' ! ’
_ ) Z X
. St
el N
e . -
B - < , “ ,hl" v \)
. » ! B
o ) o v !
I _ -
v/ ..
, .—»«\ - ) ‘ 5
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Usable concentrates for which you no longer have a need Qﬁgﬁla be kept

in the original contalner Return them to the.supplleralf possible or offer

them to a fellow PCO.. If neither wants them, store them until a‘proper disposal

i

method is developed,“'h‘:r

Unusahl® .concentrates are those which have deteriorated, are contaminated

v

by:anotncr.naterial, or cannot:be accurately identified, perhaps because they
" have lost their label. Some suppliers might accept these concentrates, but be
" sure to tell the supplier hhy you think the concentrdte is unusable. If the

supplier is umable to accept such concentrates, store them ungil a disposal

method is developed.
. o 6

" All corcentrates should be stored in the original contdiner if -possible.

The storage area should be dry to mlnlmlze rusting of metal contalners .or damage
to paper containers. You should ‘mark the date of recelpt of each concentrate

on the container. Its age-may be 1mportant for future disposal. b e

If the or1g1nal ‘container develops a leak, transfer the conceﬁtrate to

N

» another labeled container. Under spec1al circumstances you may be able to get.

a replacement label from the original supplier.

Don t ever mix and store two or ‘more dlrfcrent concentrates for dlsoosal

Disposal technlqucs may dlffer for. dlfferent ‘pesticides. Don t burn concentrates
s/

unless the reglstered label provides instructions for such; toxic smoke or
Oy

gasses may‘be emitted’ and the ash may be toxic.

.
Pad
[y

PANDLTING DTLUTED MATRRTALS TO MINIMIZE EXCESSES

S
Y

-
.

Planning ahead is most important when using diluted matecrials that break

“doqn quickly. -You'll have nothing to dispose of if you mix up only What_you

.t

need that day: Keep stable diluted marerials until you can use- them agiin.

- . -

L : & oy Kool

. ~ .
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~pesticides. _Toxic gasses, vapors,
o

O

ERIC
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with a labell - ‘ : : o\

.é.: Render nonusable by breaklng, smashing and/or. puncturing.

T - .\‘;}',

Using lt up atcoxdlng to the d1rcctlons on the label is the best way . ?@Q
i

©

of handllng any extra pesticide. lee theﬂtustomer a little extra by treating
an extra room or another foot of outside perimeter wlth those last few ounces .

of insecticides if it's the end of°the day. If you cap't use it on the. cUstomer ]

property, use it at the shop or at home that night a;gordlng to the label.

: ° _ “a' :
Stability of diluted materials. There are no significant stability problans>\

related to diluted 1nsect1c1dal dusts or diluted oil base sprays, if the-l-vel

L

d1rectlon39§?: followed. - 0Oils must be free‘of water, however,‘or insecr cidal "

breakdown may vecur. Water-base sprays held overnlght should be well “hixed

" the next day to be sure they haven't settled out. You may wish to <fore sprays,

in a separate container overnight to avoid possible damage of corrosion to hoses,

gaskets, and. spray tanks. Be sure such "holding'Mtanks are properly identi ied
) - . . . N

@

~
.

Vater r1nses also should be sprayed out according to the label. An gﬁternate-

]

N
is pouring tlfem 1nto term1t1c1de tanks to be pplled into the soil with
termiticides. . o : . . {?” - S

. N

'..‘ ‘u’!

All contalners that cannot be returned or sold should be handled as follows

Disposing of'Containers

1.  Rinse and dispose of the rinse as described_above.

e

3. Wrap all small containers (five gallon size or smaller) in newspaper or

similar material. Before wrapping aerosouls, puncture as described below.

4, Take to munlclpal or authorlztd private sanitary land f111 or ..ave them
‘ 3

picked up by local Lrash co]lectlon agency

v

o

_Qontdingri_should not be burned unless the registered label provides such

.directions. . Burning in most itcinerators does not completely break down all

"or particles are released into the atmosphere.

The distribution. of these "by-products" cannot be controlled.

- .

g Y

W
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. Contaxners should not be burled on your :own properLy Burying containers
-4

on your own property will result in accumulatlons of concentrated pesticidés 'in
one area. Such accumulations are not easily broken down by natural forcesqand
. " J . 5.
* they present a potentlal hazard durlng floodq and other natural’ catastrophles

i
Burylng on your own property should be done only 1f Lhere s no Sther disposal
°thod avallable and if your property is large enough to permlt burying containers
in mqny areas rather than in a concentrated area.

4 . ' : . L T
L

. ) ] [
Disposing of Contaminated thingrRag&, Absorbents, Ete.” - | , ' L8 16’
All wiping rags, cardboard tﬂ;nk 11ne?g, old gloves atrd 31m11a€ materlals

_ contamlnated with pestfgldes shoul h@ dlsposed of through omtiunity trash

-
v~ .

ﬁservrces. _Pllst cut or shred them so that no one else will use them. - }
- . Expose absorbent materials such as vermiculite, sawdust,. or sand to the sun

P

H

if contaminated wifh organic phosphates or carbamates to deactivate the pesticide.
After expoéure forl two or more weeks you may dispose of them through community '

trash ca 1lectlon services. Materlals contamlnated with chlor1nated hydrocar ons -

should Ee used as treated backflll in termlte control J\\f t N s cannot be do e,

« Place small amounts in, conta1ners'that are to be dlsposed. ou mlght =lso save
and reuse ao};bent mate171al after "drylng 1t but be sure to labe] 1t so that 4
you know it's been contaminated. - " B . ’ ' o ’
Aerosol Tontainers Need Special,Handliné‘A? % ‘“ ‘ \

Aerosol cans requlre special handllng bocause’they may explode 1f hcated .
and tho e wh1ch do not dlscharge becauqe they have stuck vdqveq or other flaws

— ;
bove v .

create a dual ha7ard Usual]y, the 1nqect1c1dc ip such Cans .is in a concentrated

solution 1n a flammable solvent which cap hc spraved w:thexp1031ve force if

\ \
.

the container is punctured or is ov01heattd - .

-

i
. .

.' . } N ; : ’
aerosol containc;s on the customer's property. Return them to

n -

Neyer lg¢;

. .
safe ha ° R

~ .

the shop fo dling. v .-

o

- 5 L P ' ) ‘
Fmptied containerls for ordinary pvrethrin-type and other household-use 7

i 7 3 . " k)
aerosols can be discy 1 for pick up by ordinary trash_collection agCilicics. Jefore

discarding them, sha¥e {torbe_sure they are cmpty dnd if ncecessary, empty ‘as

instructed on the label.

. . .
. Y

\)‘ - o . R RN - - 4
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SELF-HELP QUESTIONS ON DISPOSAL OF PESTICIDES - . j

[ 0

-

answers with,pencil without referring.back to the .text. When you are .~
satisfied with your written answers, see if they are correct. ‘by checking them
in-the text Ergse your answer  gnd write in the corredt answer if your f1rst

‘answer 1s wrong.

1L

a. wusable concentrates

to mlﬂlleE excesses? - | . - .

What 1s meant by the following terms and how can they” be’ éisposed of
properly? . S £ , ) - :

R . % ‘ -

* b. unusable concentrates ° \ :

A . e <~ T ) ..
Proper pﬂénning, ‘use. directed by the ladl&, andlproduct stability help to’
assist in p;pper&pesticide disposaﬂ How may they be considered and used

BN . v
,w ' - o R . \ £ .

-

List four. broéedures whioh may be used to detox1c1fy and dispose of used
containers . N ,

«

1 . » ) . [y . .
v ’ ‘ ’ . . ° “ © . J
' R ¢ ) - X - °
Will the pesticide label instruct{the applicator on container‘ﬁisposal? ]
: ' - - o \‘v .
- Aerosol container disposal is haZardous. - Exp%iin: " ”a.gz. v
. ) . 2 . . A “ & . . - )
. »v_ v " ~ - ]
o | R e,
. A\V -
. , 3 » /’\\\ ,
/ o a ° ¢ '
. . . . V . i
¢ = - 4 . ¢ e ' A S i! >
) \ “ { - - — 7
Y “ - \/‘ . H .

e

Now that you havé&studied the section, answer these questions Writeithe.

3
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Sllverflsh and f1rebrats are w1ng1ess 1nsects, generally gray in colorf

‘and about one~half 1nch long The , young c?osely resemble the’ adults and both

rapidly on flaors and walls;, and ce111ngs They are tbrpedo—shaped' that is,

. rounded 1n front and tapered toward the rear. Egey .have long dellcate " \f_ ’

>

antennae and three bristles ar1s1ng from ghe .rear end of the body; hence th

common ngqelbrlstletall TQS name s11verflsh wh1ch is applied- to three
'gf the. four common spec;es, is approprlate as, not only are they roug@ly f1sh—

Shaged but they are covered w1t del}cate scales which g1ve them their - color
. ‘{ N .

3

»

o - e '
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This may be a solid silvery gray or mottled tannish-gray. The.fourth ‘ '

.species, the firebrat has mottled tan gray scales wh1ch may rub off to show the_

yellow body walle I e ;‘

. v

Sllverflsh and firebrats belng small th1n and very flex1ble, are part1cu—

larly well- ada\ted ‘to hiding in cracks, as behlnd baseboards, behind door and .

'w1ndow frames, under wallpaper and between layers of some kinds of ﬁ?be

insulatlon From such h1d1ng places they move out in search of food

~
N §

In homes they are often found in basementsf closets and bath . Their
appearance in. bowls and tubs does not mean that.they come up. drap _.'t rather
that they ‘have €dllen in andxcannot cllmb the sllppery walls They commonly N

occur in new bulldlngs ‘where %he" su ply of fresh food in wallpaper paste, sizings

1

and some types of p1pe insulation plus the m01sture in a new bu11d1ng creates
1deal breedlng condltlons In maklng an 1nspectron for s1lverf1sh or f1rebrats,
Qbe ‘sure to check aLl parts of a bu11d1ng from the basement to attic. A few of,

dhese insects seen“on one floor may mean that there is a heavy 1nfestat10n a floor

or two above\or below o <

¥ & , b . v ! ’ . . . SN . C .
: ' . LT e
The Common Sllverflsh . . : e ..

-

Descrlptlon The sllverflsh is the most slender and dellcate of the fdur '§

~

common’ spec1es _ The adult is oné- half inch in length (not including appendages)

and dark steel gray to almost black in. color w1th a metalllc éheen It is found
By v'
”throughout southern Canada and the United States~ but is most.common in the
easteSF United States ' . I AN o L
P ' C BN S B Y L

.- PR

Hablts and hab1tat The silverfdish is sensitive to moisture‘ egpeéially

moi’sture in air. A relative hum1d1ty of 75 97 percent seemu to be preferred

' 3 N, .
///Egcause of its hlgh molsture requ1rements the silverfish is usually found at the
1

ower leve&s of bu11@1ngs such as- the’ ground floor basements, foundatlons or near

[y
water and drain pipes It is cbmmon in new. bulldlngs where green lumber and

{
plaster’ pr071de molst cond1tlons It wlll\:ake excurs1ons JAnto dry areas for :
food lts movements are restr1cted in heat¥®d buildings durlng the wintger becausesg,

the heat drlves out many of «the su1table habltats . ! : '.." -

~The sL]verflsh prefers a. tempe ature between 70°F ~and 8QOF.”mlhe}adults.die-’;

at” or above 98 I and eggs fail to, hatch above~90 F 72 F-seemp most favorable

; IS

for reproductlon an&hlongevlty of the adult

. . - P‘/ }..,. R o Z o ~ -
\) . . ) . . . # . . T . - . ’
ERIC | ~
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- ‘Feeding: Silverfish and firebrats usually feed on'objects which have

been glued; starched, sized or pasted. Bookbindings, starched cloth labels
¢
~on cans, wallpaper and glossy papers are ‘examples of—materials ‘often damaged. i

The~feeding is usually on the surface of ‘the obJect damaged and may result in

.. the rempval of writing or printing from papers but without a hole being made 2
Some synthetic fabrics like rayon may be edten, especially when s12ed or starched
_ Feeding damage to curtain% where they contact’ window sills is 'good eVidence of

&<
silverfish or firebrat infestation They can go for long periods (up to-a yearO

g P 1 . | .
without food, so safiitation along will not eliminate an “iffe lon although\it

)
may prevent a new. one from starting.

(

[

The- Firebrat
N .

- .,

The firebrat is*similarjto the s11verfish in size. The youbg arg colored

thensame but the adult firebrat Has a distinctly mottled gray appearance. . l

\

The firebrat has the_same'go graphical distribution as th / silverfish.

. . . . . : )
. Unlike the silverfish, the firebralt prefers temperatures above QO?F. ‘The. optimum

N

temperature appears to'be between 98°F. and 102°F.. The ymphs and adults can .
SuerW& temperatures from 32° F ta 112 F but the eggs @fli %o hatchzat tempera-

tures be}ow 75 F A relative humidity of 70 percent to 80 peréent is. faverable

.f0r this species : Firebr ts are. rarely found outdoors Lndooéb they are ! -
//usually found near heating units, fireplaces and heat pipes ' . M:‘u N
. - ‘:‘g [
| o _ o 2 . _
. The FoureLined‘Silverfish : _ ’ ‘ K _ )
0 N el Y . ’ N ) " . .

heséription' The four lined Silverﬁish is larger than the preéeding two .
species the adult reaching a, length of three- fourths ofﬂan inch The- adul& is-_.'j
somewhat . darker than the firebrat being tannish gray in color with four dark
lines ;unning down the length of (he back It is also flatter than the firebrat.

‘ The young are light brown, often tinged\with.pink until the fourth molt which

" occurs, ‘a. month or so after hatching . : — -
-\ _ ‘ . S »
-The'four4li Silverfish is common in eastern United States and the south. -
and\hentral parts of Canada . it occurs as fa; south ,as Georgia and Arkansas,
_ I e e
and W%St to Missouri.and Iowa It a180 found in California . s :
- . ) ) . - ../-_ . - -./'/._\\ .. . 'S f_ . ‘Lv_
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Habits and habitat: The four—lined silverfish prefers temperatures

between 809Ff and 850F but can do well at higher Qr lower temperatures It .-wh

does’ not have strict. molsture requirements ' .. e
., o badl T

Ihis species is fpund throughout houses from basement to attic: It

forages' for food inside ahd outside and is often found in the mulch in flower .
beds anound foundations It occurs in unattached garages and can .probably. surv1ve\

N o

mild climates without man o6r. his dwellings The - largest populations seem . to

.occur in attics particularT§ in houses w1th roofs: or wooden sh1ngles Treatment

‘consists of appllcation of chemicals in all 1nfested areas, paying pargiiu}ar

attention to attics, foundations and plant'mnlch Upattached garages and other

¥

~associated buildings should be examined and treated'if infested. wﬂ?//gg R
The Gray Silverfish 'u,. , ) T - . :
; : , : .

.. The gray 51lverf1sh is very similar in size and habits td the four- llned

A

s1lverflsh The adults and older nymphs d1ffer in that’ the gray silverfish is-

uniformly light to dark grayl\ Eggs are laid in batches of 2 to 20 in crev1ces
during the warm months ST ' f .' T Q o v

: ‘ v ) L. | '

) i The gray s1lverf1sh has been reported from North Carolina Illinois

MissourL.B Lou1s1ana, California and Hawa11~‘The habits are similar to those of the
PRy - i \f"*"“' Ty

'“ig)ihed181lvei 1sh except “that ‘the - gray s1lverf1sh does not drink water*__lt———

. » .
< ' »

\ -

B i
3 ‘\y . L. .
L : - rfy ﬂy ) . hal ) ) '\P . -

is found througgoﬂt the.hou§e but has never béen reporged_on the out51de.walls.‘
, S = o8 ,

\\.

> . .

.

. Lo 'COCKROACHES - | B
- ’ . K3 . o . .;“_ . ‘i'[:f,:.v L \ . ‘ ’ .
The general shape of cockroaches is familiar to nearly everyone With their

flat bodles and longhspiny legs they .are well equipped to run rapidly over a

variexy 0@~5“Tf6¢§573ﬂd to squeeze into’s scracks.and other hiding places." The - -
N\ .
‘ young (nymphs) nﬂ%e@b@e the adults except that théy hive . no wings. . The adults

.of some species are fully w1nged while in others the w1ngs may 'be short

'

especially on the’ females The males are generally not so broad as the females,' ;
which are often-seen carrylng theiy/g:rse—shaped egg cases. Roaches are’ seldom . " i

active in the daylight and when d1sturbed qurckly scurry away, to a hiding\pifif\\ .

where only a few roaches are - ‘present; it mgy be very difficult to see llve

> . :
ones but there are several slgns of %heir presence that may be fQund »All roacbes

ERIC

Aruitoxt provided by Eic:



.to building No matter_ how heavy ~the 1nfestation, the general public, tends. to

ERIC

Aruitoxt provided by Eic:

confused w1th young cockroaches. - A S

. . .o . . - B
,\ . . ’ L o " s

v,

lfave an odor on objects they rest on for any length of time.

This c—haracter— .

istic must\smell may give you a good hint to their whereabouts It is different

from and ngt’ so strong as, ‘the smell left by bedbugs,'which are sometimes

-

. 0ccas1onally you may ‘find the cast skins whicg the young roaches shed as

they develop -You may find full ‘or empty egg capsules The little purselike

cases are ridged crossw1se and aré brown .to black in color Another signfof

i

? S
the presence of - roaches is the stains they leave with their excrement Since the

e

}atter is often liquid the stain may resemble that left by a drop of dirty

’

greasy water If dry), they may look tike large grains of sgdil. Droppings from .

roaches generally bear six lengthw1se ridges which will—distinguish them from
small mouse ellets g - . o . Y e ’ _—
p . &11 L . : . : & '

I’

Cockroaches spread filth contaminating far more. than they eat.l They thrive_

in botH sanitary and unsanitary places ; They are eas1ly spread. from buflding

A

&

Roaches have not yet been found to be

by contam1nat1ng food or utens1ls, they may aid

food” pois0n1ng, dysentery or d1arrhea
oy

4

£11 COckroaches have'three life sdgges ‘egg, nymph and adult Eggs'are

“avoid business places which have exhibited ev1dence of an 1nfestatlon thereby

caus1ng great economic ‘loss to the operators of ?estaurants and stores o {

‘.

~

P

irect carriers of disease;vbut indirectly;

“

in the spread of organlsms causing

[

dep031ted 1n groups in an, e%g case or capsule (ootheca) With the exceptlon of € e

the German roach,’ most female. cockroaches drop or, glue their egg capsnle ‘to a

surface as soon as it is formed ‘The German roach carr1es the Capsul&Aprotruding

from the ‘top of the/abdomen until the eggs ‘aré ready to haté¢h. ?,". < ;;”

. ~ . B

.The young roaches (called nymphs)aare w1ngless They shed their skins (or- -

rmolt) several times gthe number of molts depending upon the Spécles and he

w

el y

conditions under which the roaches are\11v1ng‘\ At the last molt thejblngs are- .,

.fully developed and the roaches are now adults K Ce R o, e
. ”f , . ’. ' ) Lo : Y
i 2 . . -
. . L )
. R o g ) o .
[} . . ~ >
N . N 4 .
- , w
. \ﬁ 4 0 : - o &
L . T Al % N -
s 3 B
. . , . ,
- K [o1 o
N SN AN : , ) w® . iR L‘
. _ W A . B .\) %
~ ’ \ : g - L a <
e Sy N p H NS N
’ ‘ oy ! e "
. ' .#f« o P



. g . . B
2 . - N v, . L . . i .
: . .- . e R -

. N T : .y ‘7 | .
oL . . ' v . - by .4 > - %
. . . - . PN ' *

[

e
. .
o )
.
- * -
LIRS hlE
Ty
* "
B2
° .
.
Y
S
.
* v
R
. 'Y
‘a >
° ’
7 e
»
.
A LI
. N
: 2 <
. 2
) ~ o .
- C- . . ..
4, ) : : : o, ‘
< . j N .
~ . gy bz ] s
———— B3 A
: -~ - C ‘ i
‘t"‘,;\/, ) 4
. . -
~ .oy ¥

. -, <o
.o . . [

Descrlgtlo . The German ‘cockroach is light tan to, med1um brown in color

. égd of the body The shleld 1mmed1ately b »1nd th&*head 1s marked by two dark
str1pes whlch run lengthwise on the body " Young German roaches resemble ‘the

adults except that’ thfy are w1ngless “and \@arkér in cqlor, often be}ng nearlw

black A s1ng1e 11ght str1pe ,runiing “down* the m1dd1e of the back 1s«the most«_d

e prom1nent mark1ng on tﬁe young German cockroagh.. .; {'-; A$3i’

e '

'y

Hablts and hab1tat The Germah cockroach is found\szroughout the Unlted States

An all types oﬁ bulld1ngs Upllke most other roaches, the female ”erman roach
.cgrrre ,the egg cap5ule pkqtrudlng from)her abdomen unf‘f}the eggs are ready to
‘hatch The-capsule is then dr%gped -and the young emerge itdim '

female may drop tha’qapsule earller under some cond1tiods~ Th1s.u'ually‘occursi

9 when the female ctomes 'ih contact,w1th an 1nsect1cide FeWer e s‘hatch from
:capﬁules dropped sé%eral days prematurely, whlle .none will - hatch from capsules'%

s .
-dropped four or more days prematurely The female &y mate more -than ohqe .
v T TR T
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The nymphs dve hab1ts 31m11ar to’those of the* adults. TPey dlsllke- -
< y i@, » j A s

llght and h1de ‘dark crev1des durlng ‘the day and are actlve ‘at nlght . If s

'German roaqhes are seen in clusters durlng ‘tHe day, “the populatlon is, so large . -

'
N

that the avallable cracks are already fu11\° o " . e ‘. ;5 : ,T, A .

‘\ ‘. = P “ :, . . . o . . M EY

f They usually h1de 1n ateds close to mo1sture and food wh;ch m%%EE kitchéns

K
il

T

&,
;~metal .qr other smoéth surfaces. ‘Large Infestatlons do oceur om mefal surfaces

v . ]
ﬂ when there are few other surfaces avallable such as 1n a'Submarlne or a large
. S S

2ﬁmodern food proce331ng plant w1thrsta1nless steel equipment,

L “ . \' sy -nv‘

S Infestatlons‘hre}sometlm:s)found 1h areas not generally suspected of* German
) PR T B

.‘roaches for example, dresser.drawers in bedroom . - When German roaches,are found

4,
A

scattered through nonfood areas of a bulldang, “is usually caused by a uery

;eq‘?l

- - ”

heavy 1nfestat10n._ Rdaches in these areas Vlll find food- Scarce, but could feed -

J___ v
“ on sca;tered crumbs° solled clothlng and the glue on. q5esser.drawers.' German

roa%%és are, alsq found‘outdoors d r1ng warm months and thlS, 0o, .1is~ usually dUe

N a

oo heavv 1nfestat10ns. In such cases they are usually assoclated w1th garbage

b (‘ . - ._ . . ) e ® .y
‘receptacles.~: - '\‘ e ! - '¢'~.‘ PR s T
_— . = T S A o N A L
/‘“f, Feed1ng The German rea%h is a general feeder, but it seems to prefer .

"fermented foods.T Malt-® syrup seems to be veny attfactlve to these roaches. If .
- -

athe adults have water, {hey can llve about a month w1thout food bﬂt young nymphsu

‘drg of starvat1on withln ten,days.' W1thout food or water, the adufts d1e in ‘N

+
'v,,: 3 , . A .. .

less than two weeks ‘o _{ . Q,"‘ﬂ“., o 3'._.,~ i ; S .

I,_'S-. ﬂ‘ . . ’ * PR ¢ P K

3
Although the adult German roach has well developed wings }t rarely fl1es.;

1,

, , ,‘u RO
bags etc., wh1ch ‘are transported from plaee to place; L .o by :
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o ey
~and chEr f00d,areas.' They appear'to prefer to. rest On ‘wood rather than.on'f“‘sf .

Iboeas1ly ga1ns entrance into bU1ld1ngs because of its habit of h1d1ng %n cartoﬁs,.



g Bro’wn—Ba-%ied Cockr-oaches . ;i _'.‘I S .\:"1‘". - _' CRE / ’ oy

.....

“=¢nd when fully gxown'hay be-five*elghthé 1nch long The young~ and

‘4””e broad 4in Qutllne when Seen from. above The adu}tmmale is rather .

.1 /(

'a'slender and has wlngs goverlng the ébdomen, but the f male<§GW1ngs are’ short

The- name’ brown banded” fé derlved from the fact thatfthe? haJe_two bands of $_m
N ﬂllghter colbr (11ght yel ow of cream) across‘thelr b'cks ,4These bands may be' A~§(;

’if somewhap'lrregﬁlar or broken and. are ﬂﬁ&e apparent 0] the young and the femalos :

than on the males At any rate the markgngs on, thd back of brown~banded '

: cockroaches are rough]y groésw1se| whlle thgse o%ﬁG rman cockroachcs are 1ength— -
: ‘m’ .

o w1se The purse shapedaegg«capsulgs are\llght brbw vln color and are cemented

a

1n plade, uSUally to the 51de or under surfaces offinfesghd obJecﬁse ~.;m|
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* Habits and habitat: The "nymphi

and adults have similar habits and prefer

~

“~temperatures of 80°F." or higher 1 ey .do not require as much moisture as the’.

German cockroach does,/which helps explain why . they are normally found " inafoomsv

othex than the kitchen or bathroom.

These ,roaches dislike "1ight|and are;not

<

L.

normally seen during the da%.

N :
|

rown- ba ded cockpoaches, look beneath tables
and chairs, dredsers and chests also behind pictures,

When making an inspection for

along picture moldlng, on

rough plaster walls and ceilings, and most especially on the ceillngs and upper

»

walls of cab1nets, pantries and closets. It may require some péﬁsua31on ‘before

you are permitted to inspect the furniture and closets of dining
room. and den; however, brown-binded roaches may be found in some

. R
and not in the kitchen. No room is immune'

iroom, living
lof these rooms
nor is any piece of’fLrniture hood

metal or ,upholstered; 1f 1ts constructlon provides shelter.

You may f1nd t1ny

black drogggngs or cast- of f skins where they have fallen from above onto shelves
or ledges

- . ' 1 " : I
l( : - . ) ' i C.
These oaches are more often’ found in homes, apartments hotel and h0spital
‘rooms than in E%res, restaurants and kitchéns. Tﬁey are frequently transported in

‘furn1ture dn w1ll rap1dly spread throughought an entire. bulldlng-w They have;/

. long been%ﬁbundant in the southern states,‘but they have made such numerous ’
\\\ppearance '

sectiona
- . \ - ) T o v .
) Feeding: . The brow nded roach S favor1te feed seems to be starch materlals

problem _ i oo , '

because o the areas where thev are found.

They will also chew oplnonfood

mater1als,such as nylon stocklngs ' Thelr water requ1rement is’ lower than that

e v . .8
of of ot er roaches.. The adults are fair. fllers o R IR .
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American Cockroach -~ * ° A .
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—f“““fwné 1Etlon The Amerlcan cockroach is the largest roach commofily fOund
in buildings in the United States.. It is reddlsh brOWn 1§3coror, except for a
T[ }adults are

tan or light yellow band around the shield bethd ‘the hed
®

< A " . .
#phs are wingless

“

about one and one half inches long and ﬁave wings.' The young n

but they, as well as* the aduits ruq/very fast hgg capsulea of: Amer1can rOaches,
. ' .
are ‘about one—thlrd 1nch long, -mahogany brown 1n color r ‘ A .
. . o\ ' A o : A
Hab1ts and hab1tat In the north the adults llve 1ndoor§, whlfé in the‘

IO

south they live outdoors

e .'». :

;j' The capsule is usually dropped near a food-source or. along the walls of
*[basements and where the female will attempt to cover Jit with. debnls 1f%such is <%

avallable Occas1onally, “the’ capsule is attached toia wall or ‘othet surface.

3

- . . Lt . :
. . Y ., L
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- In’ tha south the capsules are commonly found outdoors embedded in decaying, moist

.

‘,wood- cracks in bark and 1n whorls of palm trees. o R ' §§

- [l

- The:nymphs’and'adults*are found in dark, moist areas such as around bath-
tubs, clothes hampers»and in sewérs " They are common in basements and are

usualLy found h1gh on the basement walls and in the corners. . In the north thls_‘

roach is commonly zssociated w1th steém heat tunnels A!*thls structure de—

creases in c1t1es,1%he American- roaﬁb in the north will be.primarily restr1cted

a to large lnstdtutlons and 1ndustr1e ich. stlll use steam heat tunnels. The

‘Ameglcan roach 1s also common around - manholes .in sewers andﬂ%n the undersrde of
" metal covers ofe la ‘ge sump pumps in boller rooms. Th1s ro&ch/has been founa on

flat roof tops 1n the M1dwest where rain water has accumulated

'3|

, this roach is., abundant in alleyways,;yards,'thlow.trees and

° In the sout

e o )
palm crees When palm téwgs are sprayed for other 1nsects, the roaches leave
He . trees and enter homes ”’They have also been observed migrating from one, building
P .
o another ‘in the north durlng warm montﬁs ’ - o . e
The adults have wéll- developed w1ngs, but seldom fly. They are capable of .
glldlng long d1stances and will cover cons1derable dlstances 1f they take. off fromw ‘
ﬁ .
a tree or roof,topa» Any large Perzplaneta spec1es seen flylng rather than. glld1ng
- is probadbly not P. americana. o ”'i'ffqvf:» o , N
¥ » M PREL T s ’ e
Feed1ng These roaches feed pn a varlety of foods but decaying organlc -
c matver seems to be preferred They als feed upon book b1nd1ngs, manﬁétrlpts,
‘clothlng and glossy paper with starch s121ng \Sgrup and ‘other sweets are’
..( A 4 4T
* attract1ve also The adults can surv1ve two" or thnwérmnwhS'w1thout\§ood but they
can only llve a: month w1thout water B L ’
A ) . ~ .
7 ‘\ . . v, . e A y -
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Oriental Cockroaches : . " ’
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Deéséiét'éﬁf"'inenégl cockroaches are shiny dark brown or'blagkli Adult .

P Y

.

B AL S R ) < . . Lt B
..'fem_D@gTQpeTabqptﬂone.and oq%TfﬁgEthflnghes_long, are broad, and have only little
. S A .. g 8 : C - i : .

h _ad S\f‘o r

i -

e S NI N A RN . .
wings. The wings of/ both male and female.are -nonfunctional. _
R S . - XN - . : . N
.'.). . [ LY oo

aré:aboup-an inch long;'slendéfgéﬂd,begijwings which do not ‘reach "

. . " wwr S A -
"7 The males
~ L

4

- . AP . e ) L i
. the ‘end of the'abéomenr The young generally,mature in the spring. Fgg cases

. FRheR . * B y . A N . Ne . 4 .
are dropped more or'less at random. o ‘ e, C Ty
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- . 1y ” PR . . . - . . R
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‘The females are génerally mere nuymerous ghan the males. . The adukts are =
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most cpmmog during May ané&mafing is‘mbré;ﬁrequént during this period.. The
- . . ooy L Lor., .. o F - i MR : s -
matlng.peakgforucﬁis species is mpre-well ®afined than in other species. of
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Habits and habitat: The nymﬁhs»and adults have similar habits and are

found associated w1th decaylng\organlc matter indoors and out* They can be
found 1n yards, beneath leaves, in dumpsﬁ%nd in the mulch of flower beds They
. are also .common in high moisture situations such as sewers, drains and dark-

“ damp basements. Both the nymphqbanﬂﬂadults are. slugglsh and are usually locaggd
at or below ground level They are seldom found on walls, in hlgh eupboards or
cin the ‘upper floors of bu1ld1ngs b ~' . ' -", ‘ ™
Feedlng: They feed on all klnds of filth and rubbf%h and other decaylng
organic matter. They seem espec1ably fond' of garbage“and the contents of discarded

tin cans. . They cah.- Jlive for a month w1thout food if water 1& available, but:die

within two‘weeks w1thout water o : Coe : T o ®
- o L : . ) . N A
. T S : i ‘ ) N L
‘ L CRICKETS °, - | - :
Lo g . N ) - S . ’ ;.'. ¢.’" ’ ‘ L.

Crickets are occasionaT pests of homes and other bu11d1ngs They normally .
breed outdoors but sometimes enter structures when attracted by dights, when
searchlng for a Qﬁ%&rnatlng place, or by ‘accident. Usually only a’few 1nd1v1duals ‘

oenter a strutture gut outbreaks sometimes result in 1arge nhmbers appearlng on

’ >

and w1th1n bulldlngs , .. : ' . ‘ .
” . ‘0 - .'., . . - .

. Two - specieslf% Ao t troublesome——fleld crickets and house crlckets The

v ‘ - : ) ) . ) . . N

_ The House: Cricket - , L ‘,. .,.‘!_." SN o ﬁ/
. - . = _ AR . N v

. Description: The housé crlcketggs 11ght yellow—brown or stnaw—colored /;.r‘
w1th three dark, bands on .the head : Théwbody of the adult "is about three fourths .

’he Unlted States, but is a pest'

.inch lqng Thls cricket is fdund th'

prlmarlly east ‘of é%e Rockies. The lbhl v posltor shown protrudlng from the

: R
end of ke abaomen bf theﬁfemales is used only for lay1ng eggs It 1s not a

’.
Wstlng and 1t can~t ‘break the §k1n of a human MalesA(not shown)«have only: the b

\
! two’ tallmllke br1stles or cerélggn the end of the abdompn Thlsf}s'true of all .})

v

: . * B . .
erlckets i S T, : . L,
. - . N ) i ‘(\.» 4 . ‘ oY ' . ] ‘.Lv T, ) ‘v
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"adulls 30 to 33 weeks after hatching

:The_Field Cricket

‘Habits and habitat: All stagbs can live in buildings the year round, but

\ )
during warm weather- house Crickets breed out-of- doors, especilly in.garbage

dumps where some of ‘them also spend the winter K*The eggs are deposited in’

cracks and crevites.in dark places or behind baséboards A female lays from

40 to 170 eggs. The egg stage lasts 8 to 12 weeks and the nymphs develop into
9

S

:

‘ - o

House crickets normally are found in warm, dark places in. structures. ‘They
;§ The adults are_ﬁ

hide 1 [cKs . during the day\and come out and feed at nig

,”attrbcted to lights and Will fly or travel on foot. Theyfare goodsjumpefs

They have- been known  to crawl up buildings !&d enter third- story windows

P
’ : N

9 Description The field cricket varies in length from three fou ths to one

inch The color is’ ‘usually dark brown %o gray to black.@\t occaSionally light

brown spécimen$ are seen. .This species ‘also flies and Jumps Fielq crickets are-

4
S

found throughout North America ‘ ‘ ) B ' - .
LN . ' : " e
s g u % 4 - .

-life history and habitat In the northern states pbout 95- percent of the

 field crickets overwinter as eggs in the ground, and ‘the rest passfthe wintem as

f_half -grown nymphs under leaves, trash and other debris Theveggs hatch in,May

: development ‘Adults are present from late July to the first heavy freeze -In

and June after which it tdkes@from 9 to 15 weeks for the nymphs o complete their

late August and September,.eggs are laid s1ngly in, the soil at depths=of from

:one fourth to, one inch. Each female lays from l50 to 400 eggs ﬂhere is but

[

One generation pgn year in the North ‘In the,South this spepies overw1nters as

nymphs and is active the year round There may“be as many” as three generatioﬁs' Sy

per year. AR L "7 BV a0 v
’ *e Pre ‘.. ‘ . ‘-x ' A <

f Field crickets Srefer to live out ~of> dod;s where theyffeed on soft plant
parts - When they become abundant or when thé grasﬁes dryaup, they migrate and

\
may- invade structures Field crickets arecﬁpparently not able to adapt thémselv
S

[N

to cOnditions in houses an@veventually die f‘by early winter Lo e
2 e b
. "‘. T B I - ’.’k e R "
X B ~ ) . -~
v e . ] . ! . " _?\0 3t ‘ 25‘.:
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.Economic Importance

4 -

Outdoors, crickets- often damage crops and garden plan%s IndoorskthEy
sometimes feed on 1inens, rayon furs, paper and all kinds qﬁ foods and even'
'rubber Clothing sta1ned'with persp1ration is- especially subJect to attack.-

Unless large-number of crickets are present, such damage is usually very minor

a
s

and goes unnoticed ' . ' . oo . .
QIickets are pr1marily a nu1sance in the home The housew1fe does not 1like
P

to seewthem and their chirping is of n annoying. The sound is made only by -

adult males and is produced by rubblng the front'w1ngswaga1nst ‘one another~"The

"sounds are used as-mating calls, danger signals,.or merely to indicate the cricket s

Al n 9 -
- . [ . N . . . . LI »4
presence. - . @‘ C o : e e

AR . . VRN

You may often’ receive calls from home ners in warm weather about 1nsects

e may very well bé earwigs whlch are ..o, -

aroimd baseboards’ at- ground level “Th

readily recognized by - *the forceps liké appendages at the end of the abdomen. -°TheSe

insects live/outdoors but octa31onakl 1nvade h&mes, becoming a temporary pest but.

« o

not~pecomipg established Idengifi ation 1is importantfbecause 1nsectigﬂde : .
igﬁfectiveness varies among species: v .
Description and General Biology‘ . ' 4 '; :

Adult éarW185 are’ kcts, up to one’ and one~ fourth inches in - . PR
l — . »..._'l—-n—-—-—-—‘— TR - e

o
~ + )

é.%fggth and, light- red- brown to black . Some species are w1nghess but others have :L
y a ﬁhir of” leathery forew1ngé cOvering a.few segmegﬁs of the abdomen and the.
. membranous hind w;ngs, wh1ch have the t1ps protrudlng L ._J : S\\;,‘ JE
? w - a4 [ ‘l‘ "5 ~ ' N V‘-:
S The forceps like appendages at%l\ S
s i the{male. The femala ane smhller -an ]; .
primarily ﬁqr defegse and dur;ng courtship and‘cannot har man"’Q.;,‘ a\,',;';/
“ v.. ; -, / ! N et LT 2
e
. Eggs are~laid 1n small hatches g‘%&luftheﬁ'in a chmmber twd\to thrba nches Q”'
- g . 2

- \a'

beanea%h the oil surface ' The moiher uards'ghe eggs d the newl hatched youﬁg
gﬁ - B 44 a; y

After the fL stkmolt the young leave the nest and f¢@d For themselves._ . n.:,
e TSt ¢ you Jeste the negéy e e
. ! i, W . e Ce .
: & ’O ‘ - -' ".'.-\ - N v-' .
. N : vy e, e
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They differ from the adults in color‘pattern, forceps'“shape and size, fach
of w1ngs and in- ﬂbﬁy size. * The young'usually mature in one season ‘and most
spec1es in this country have one generatlon per year, overw1nter1ng as eggs or
adults’ in‘the soil. Eggs and young require molsture Heavy ralns -are detrimental
to both forms.as are rap1d temperature changes. Some young tunnel as’ deeply as

six feet to escape the cold. s ‘ : ,

» Habits. and Habitat

n

J Sy e - o . .

@

B Earw1gs are.actlve at nlght and -some spec1es ‘are attracted to ‘lights in large

numbers. Durlng the day they usually find shelter beneath stones, boards, s1de— -

'walks, or debr1s Earw1gs are rapid runners .and m1grate short distances  in ‘this ~
‘Eper' Only a few of the wlgged spec1es are good fllerS/’ They’ are often trans-,

ported great distances in plant materials and occa51onally.1n other fre1ght

Y
Economic Importancé//d

e

~Earwigs,are

1mar11y scavengers on dead 1nsects ‘and rotted plant mater1als

. Some <‘pecles are predators -others feed on’ 11v1ng plants and often become pests
e : e e T Ty

in greenhouses and field crops - T N : C B

o "~ 'BOXELDER BUGS

- ¢« e . . .

Boxelder bugs are nuisance pests 1nnsuburban and rural areas in most of the

Unlted States » These strlklng, red and black true bugs are plant feeders énd use

-~ al AR

structures only for shelter. " A recent test indicates that d1eldr1n is partlcu&arly

useful ém the control of boxelder bugs e
: " . . . . b_ ’ . : . .. ‘% . o ~:" i
. Description S ' Ty . »
s e f . o * o D s . . ¢
' . . L . ) T < . AN

1pxelder bugs are redrandfblack'insects which cluster'on~ngelder trees

durlng summer and “fall and move to structures for sh lter durlng "the onset: of cold
N ¢

weather They are about“OHE'half fnch’ long, dark,brownrsh gray to black. w1th

red marﬁings Théy are ﬁather flat and. the1r forew1ngs overlap on the1r backs " ﬁ;

e ‘,

.
. Th%/rear half of the front W1pgsts th1n and membrane—llke whereas the foremost
b ".‘ .

half 1s hérdbandothlck DT ' » ' “’k M “; e Co
: y - - R T . b PP . : .
—_ 7. . . .
N 7) » - ; .
3. .,
. . o ) a-= ’
K W SN v U cal g .
4 ,, . . 7 o & ) . ‘ .“Q ; ? e .
- ‘v » _' w ! Qf . e . . .
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RN vThe adult boxelder buglﬁas three Klmghthred lldbs rpnnlng lengghw1se

AY
the thorax ~Also——there are consplcuous red lmnes ory ~hard{parts of the wfngs

4 >

8 - The minute red eggs are laid in cracks and crev1ees, in the- ark or on . -

o2 ¢

be present latér in the summerfln warmer areas where more than .one generatlon of

other parts of female boxelder trees.' They are 1a1d fh the sprlng and may also

the boxelder bug occuts. _ )
boxelder bugs are w1ngless but not generally

. ..,:v

fThey undergo five molts. The smaller stages

- are soL;d br1ght red, but the larger ongs have some. black mark1ngs

. ~ ©

Life History"and Habitat = . ' ' L , T
. ' . .

Boxelder bugs seldom, 1f ever, develop su icient numb E?tofbe nuisances‘ -
. .
unless they are able to feed on female boxeldﬁr trees. Apparently they thrlve on

- the seeds wh1ch are not present on the male boxelder tree. Therefore. it is very-

T , .
1mportant to be able to identiTfy this treeé so as to locate breeding sites of. the
u . . : . . r . -5 .
bugs. v L Do~ N P
. ) . . ' o ’ v ’ : ) A
i . [l . L1

The boxelder tree, alse known as ‘ash- leaf m&ple or three-leaf maplE” is

.

s natfve to most states except those in the Southeast It is most common throughout
: @

the M1dwest as an ornamental or sbade tree aneplt is sometlmes .used as a screen

v v .
Sy ; &~

or windbreak -

' Béxelder bugs pass the winter in the‘adult stage in protected places as in

= o

houses or other structures but also ln ‘'stone walls, E‘ee holes and large accumu-—.

s

latlons of debr1s - They appear on sunny, warm locatlons on warmer days throughout
e

the w1nter, part1cularly on white or light pa1nted surfaces - In the spring,

when the buds open, the bugs leave the1r wld?er quarters "and*seek out the host

trege

.on which’ to feed and lay eggs In-warmer areas of the countrx, there

ighedrs "to be two generatlons oo ' - 3 A

~ -,

¢ .,

When the 'weather turns cold 1n the fa 1, the adult bugs and large nymphs

cluster together ‘and travel about seeklng su1table h1bernatlbn quartersrforJthe

g

wlﬁtef Usualﬁ? they move by crawli g but the’ adultsaare capable df: fl1ght .

;occas?onall% §0 . o o et
T Boxelder bugs are plant feeders and thgrefore, do not :fegd on structures,dyjy

N

« food products, etc.

* " TR 4 .
B . . . .
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ObJECtS with' fecal spots.

Control

»

#

C

~

remove spec1mens as. necessary from prlvate property

_Jrequ1rrng the removal of,female boxelder trees, the

O

E

Aruitoxt provided by Eic:

their removal at the expense of the'pnoperty owner.

| - 89

e

' \rj‘cip.‘-} 'ﬁ
. C »

1

.
] [
L o .
~—

~

Uhen h1be§gat1ng 1ndoors _the bugs may staiK curtalns, paper and similar

They produce a foul odor when- crushed(

A .
. . M —_—

"

:
.

. gﬁ;

The‘most sat1sfactory and permanent method of control of'boxelder bugs is

2

- ~ . ™

the removal of the female boxelder trees} In areas “where boxelder bugs are

a gommon problem, customers may be adv1sed agaldst planting the female'trees.

"Male trees can be obtalned from nurserymen who propagate them by taklng cuttlngs ~only.

!
°

from staminate (male) trees.

Ty Ordlnances have been . passed in ‘some areas maklng“lt a nuisance to maintain

female boxelder trees. In th1s case, city- owned female" "boxelder. trees are removed
at c1ty expense and authorlzed employees are-permitted to make inspections on and
i

B

After appropriate notice
L '
local goyernment may cause

¢

%
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tDescriEtion'

»
. o

The common bedbug is .an oval“ flat,

*one- fourth inch long.

o

They are practically w1ngle'

redd1sh brg

- | .
. . - -
t 4

. ’ o ‘
i

~

iﬁ,insect.about’ . ' -

&; delattenpd, so

or under loose

‘that they are capable of hiding in cracks, beh1nd baseboards

‘

edges of wallpaper and carpet edges. The yakng (nymphs) resemhle their -

parents. Bedbug eggs are wh1t1sh big enoug . to be seen; and are usually

_fastened into corners and cracks'used by .the adultssr o~ S el
- - N S Ca L

Bedbugs are commonly found in old bu11d1ngs hotels'and”boardinghouses'

Usually they are- found in sleeplng rooms

for théy feed“‘t*night when they can,

" -but -in theatres,

Feeding °»

buses and offices or when starved they will® feed in -the dayt1me

.
o

-

. - . ] i '
& _ b . ’ L a

'

Blood)?s their.only food.: They take it'from rabblts, mice, ratS'and othén;)

animals as well s man, Slnce the, wogﬂds they make may’ continue to bleed after
bedbugs stop feedlng, sheets or mattresses 1n\infested sleeplng quarters*may

show blood sta1ned spots

Bedbugs

reproduc@ afyfer long per10ds w1thout food. _f‘\*

,.,\

Other blood sucklng pests of man that are apt ‘to be m1staken fqr the :

Y "&5‘/'

‘common. Bedbug

NN .
~ >
. R

@ . . T i

v

4

an live for nearly a year w1thout a. blo@d meal but they

L4

. §
-

-

N RN )
T S - B ‘
cannot °© .
. “t

Ve

. e UV o . '
Species _ ® ‘§tr1butlon4 ) 5 Descrlptlon o Where~Found
_IL.____ - . s il Cooper e othie

- Bat bug

[

o Ind1ana 2nd- and’ 3rd seg-
" ™ . .~ . ments of #ntehng of - rooms and’ attack
’ “  -equal leng&h * man. N
: . ' T S T o ' ' .
Swallow bugs Edstern states v rnghtryeilOthO In homes, from
s ° through Middle West- - o amber,in.cobbr . areas inhdbited
- o . . RN Y Lo v . .
C - s et - » : o by swallows -
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_ Reported from Délaware,

e

Bed clothed1w1th
fairly long~ha1rs,

Probably general

4

In attlcs fre—"
quented by batsq -
" crawl .into heated
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The customer w1ll oTtep descrlbe an 1nfestat1qn of bookllce aSu"hundreds K
. o
(og: thousands) of small pale 1nsects walklng,u over walls, ] wod
o ' RS ;
materials." You w1'll receive most bookllcer fcglls durlng 'the summer I, 63 !
O ” . - C
fall months from occupants of new bulldlngs» Booklice may Lreate ~p‘roblems A
. PO .Y ‘—«.—.'_ -
any t:ype of account at any glmevof yé‘ar.. Infestations fare” usually assoclated‘ :
w1th nigh hUmldlty, Bookllcng are not t ue llce and do- not 1n3ure man._ IR
. |
Boo e so mamed because they ofte llve amopg books:” and papers‘a ‘f‘hey &re
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.ﬁfvf#r“Indoor specles prefer témperatures of .15 E. to 85° F, apd high relative -
: o e R
" hudeltles (75 ﬁb percent)u They Usually av01d llght T g T
- ““‘f .&'” : . ML g e Lo M
e - AR B : s .. - - O
* e . S : Y “ - - i . D v < [N B - e,
T e oo S TV : P A
<, - . .n.__ B N X . . . a J - ’ “'0-
Hablts and hab;tat ] _ L . O R S
R ; N < 1N R PR . '..., L. : ) v - S ~ y
' Bookllce usually feed on m1croscop1 ‘md&ds and llve in hqmld env1ronments
) .o A "" s N -
New constructlon-oFten provldes,these el ndltlons. Green lumber 1s used and
} - ‘ - v
the strucﬁurenls qu;ckly enclosed so that lrttle dry1ng o" -Sﬁ Th1s createS
sweatlng and hlgh humldlties id wall V%lds and molds o ¥ fonm. “After the C
“ 7 3“ g ¢ o
? building bas@been heated one seasbn, the«structure drles enaugh so that the
e s ® . .
ot e ; . ’_; 4 ’ : oy
‘ihéd%tation seldom reocpurs. . ToalE e RS
' : I L S - B CAPRINERE N ' ' 4

Bamp baSements,j'eaklng roofs, and IEaklng or sweatlng plumblngaocca510nally

o

waSp nests, danmp

‘N y.

sttaw mattresSes andzfﬁ&ﬁiture»stu§f1ng of Vegetable or1 'n paste on book ,j}-

Othernlessatommon sources 1ac1ude brrg neSts bge an

.q[u 'm

g JBooklrce feed mgstly on molds.‘Some;%ee&%on“é

g
qf dh m1croscop1c mobds grodﬁngson the Cereal= ﬁhe staréhhln,

eaten. ?Boqkllce do not feed'on baper but they w1ll feed‘on'the h“:

a'i- B

‘n.
RO -.

.& kJ'
¢ Control»
e

PR . : AR EeY e e .
s F Inspect the premlsedlto‘locate the cause ofrﬁhe ;nféstatlon,' If no m01sture§‘

LN . o=

i.source rszQBV1ods -ask the tuStOmer if : a prev1ous*cond1tlon ex1sﬁed whlch mlght o

i

- G

bave~prov1dg&~broﬁer eondftldhs. The source sho%ld be removed 05 forrected 1f
\ .

ydu waﬁtd qod control § ;nsect1c1dal treatment 1s usually only a. supplement tdgv
o N .3'_ . : L, _z‘.._. 3 5

cBrrecbing the mdlstUre condltlon. 3" ,ig} Tt rwj 2,§ : '? N Q”':

.~

y;
There is.no- practlcal means of remov1ng j 3

s
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You can usually correct moigture conditions-in crawl spaces through
" prbper-ventiiation. Dehumidifiers'will-psually\dry damp Basementé-enough.to

prevent molds. ~ Correct plumbing or .roof leaks if they contribute to'.thes,

problem.

If bird nests or other»vegetable materials appear to be the source of

booklice 1nfestatlons, they should be removed.

w0\ ~
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Human lice znfestations are reported to be inereasing in the United Statve
and seem to be associated %}th long hair and communal living THe information.
-that follows about these insects will enable you to answer customer S
questions. = You should not get 1nvolve§ in treating human lice,infestations;;l

fit is.a job of a nurse, pnysician, or other\meditgliéfeeialist.

P
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~
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Typcs of Human Lice .-

e amrin

- are the head louse, body louse ‘and the’ crab louse. i

The head 1ouse and body 1ouse are difficult to ‘tell apart. The adult is -
from one- sixteenth to one—eighth of an inch 1ong The color varies from’
©dirty wHite to ‘dark gray. The” crab 1ouse is only one-sixteenth of an inch

and dirty white to pale pink

The young and adults of all three types suck bood from man. The one-
_sixteenth eggs (call nits) are cemented to hair or clothing. The ‘nits are very
‘ . i K ) 4
difficult to remove and empty ones remair as evidence of recent infestatlon;

Q 1 3 /

~

v
~ /
. - ,

/

. Transmission S . ' .
. The ways in which lice travel from one person to andther are still la ly

a matter of conjecture. Most ‘infestations are usually acquired by moderately

intimate, association with an infested person. > S
Head 11ce can be spread by ‘the shared use of a personal item such as a hat,

hairbrush comb wig, or &owel Body 1lice can be acquired from<bedding used L
recently by an infested person. People sleeping or huddling together in their
cloth1ng present an opportunity for the 1ice ‘to spread Crab lice are probably
transmitted . from one person to another during sexual intercourse They may be

" (but rarely are) spread by loose hairs left on bedding.and toilets by,infected

“persons. i
Control g :
Control requires treating the body or cloth1ng of the jested person - B

_Treatlng\the premises is seLdom if ever called for. Y0u should not treat humans
or’ their,clothing Recommendations for control procedures should be lE@t«to

medical or health‘department personnel. . . S,

¢

- .
7 Head lice and crab lice can be controlled-by app1y1ng an insecticldal dust
’ ¥

or shampoo registered for such use.- Dusts must remain in place for several
days and are uns1ghtly There are 1iquid preparations availag;e whiph may be

washed out 5~ 15 minutes later One app11cation usually suffices . R ‘

" @

“+ . \ . ’
. : no . : “
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i Body Jice.usuallyhcun bé”controlled by laundering or dry cleaning infestéd
un“ergarments and bedding ‘The adults are killed in five m1nutes and the nits

in ten m1nutes in 125° water. With frequent changes t properly laundered .
« -

-

(:lothlng,‘L an infestation will eventpally end without fhsecticidal treatment.
N - . ’ ol e .

N

. . ¢ GROUND BEETLES a |

- The term ground beetles refers to a worldw1de family of beetles the
famlly Carabidae. These beetles do not damage strucfhres ar household goods

and do not breed indoors. When adugf ground beetles do come indOofs,_they are

nuisances and are’ sometimes confused with cockroaches or beetles that do live

AT .
indoors. : ( . ~" ~ ' -

N

c‘]_.

Description - " ' s
- 1 . . v

Lo s \

f Ground beetles range‘from one-sixteenth to one‘and three- -eighths 1nches
ﬂ/le

ngth,and have a Cijacterlstlc shape. Most species are shiny black in

color, but some are re rang& metalllc blue or green, or have bright marklngs

Their legs are long and well adapted for runn1ng

- -
Y

Ground beetles have hard wing covers (elytra) that meet in a stra1ght line
e

o

and that usually have ridges runn1ng lengthwise. They are eas1ly d1st1ngu1shed

frcm cockroaches whose for wings, although thickened, are softer- without*

—rldges,fand overlap oneaano her The ridges on the w1ng covers and the shape o

ground beetles will serve to dlstlngulsh them from black ‘carpet beetles.

Habits . ' ,.'{./.- ) B - - . ¥

—~« _Ground beetles are found in the soil,, under stopnes, in moss and- rottlng woo
. M t

and under bark, etc. They are rap1d runners, but fly rarely, 1f ever. .

- R
LA = .

The adults and larvae of ground beetles are generally predac1ous feedlng

6n the larvae of other 1nsects ,0r on any other animal small enough to oVerpower

"A few spéc1es also feed on plant seeds in the s01l . The larvae are only seen,

but the adults are attracted td lights and ¢ ften be seen op lighted side-

,warks at nlght feed1ng on other insects wh1ch h _fallen after being attracted

to ‘the’ llghts ‘ . 5 T
, . o N
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“ /AGround beetles lay thefr eggs in the soil; The/Cmall species have

» o .
. several generatlons each- yeﬂr, but the large species manyequ1re more than a
year to mature. The larvae hide in or on, soil under debvis Ground beetles

db not reproduce indoors. b

Adult ground beetles wander indoors if the soil becomes too wet or dry,
. - - -,
or 1f food becomes scarce. ‘They are also attracted to Lights, and those that
fly often enter through open unscreened lighted windows at night. . Other {

species may be attragted to lights neax_doorways and enter through cracks\under

doors. e o . . ‘ _ )
Control ‘ ’ -

, Removing debris such as- old boards, &tones, trash piles of leaves, etc.
from around a building reduces the ground, beetles' (and other insects ) h1d1ng

I8
places and protection from insecticides. g ~

N

If ground beetles and other insects are at;{acted to the building at night,,
v’the problem can be reduced through proper light management. Lights should not

shine d1rectly on the building : Lights near doorways should be yellow since

yellow light is less attractive to insects Zhan are other colors.
Tk B : o . \

Lo .ELM LEAF BEETLE ~

. - . .
L R -

The elm leaﬁ/beetle is an occasional household pest that has been reported

’.HCjzkmuch of the United States Although the adults enter buildings for
shelter in the faﬁif‘they are ‘most troublesome in the spring when they emerge
d

[ o .
‘from hibernation oors. They do no damage 1n‘homes, except perhaps for stain-

ing curtains, but occasionally they occur in sufficient .numbers to become

_/’

-serioug'nuisances
N H

The elm leag/Beetle is an insect of EUropean origin, but it has been in thi's

\

c6ﬁntry for more than a' century« It will undoubtedly spread to wherever ns

occur in the United States, but it seems to be much more numerous 1n urban areas.
[ 4 . .

| | B
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‘ The adult. elm leaf beethe 15 about oﬁe4fourth inch long . and with
Vcharacteristic markings . Newly emerged individuals, which may be fou9d>dur1ng
the summer and fall, are mostly light yellow, with the str1pes olive green to,'
blach As the’ }nsect ages, these colors darken, so]that in the spring the
’beetles may be a dull olive green with 1ndist1nct b ack stripes The two spots,“

-
- on the head and the thorax are black The eyes are black and the antennae and

ﬁlegs yellowlsh“ : ' e A SEEEEEE R SR S

b oy . _ - _ . o
\\ The eggs are orange- yellow and they are laid on -the undersides of elm -« -

ack. The full-grown larya,’

leaves The newly—hatched larva appears nearly b
_which 4s about. one-hdlf inch long, is dull" with two black str1pes down
the baekw The pupa.is about one- fourth ifch long and-br1gﬂ<gorange7yellow with

a few. black bristles'

[y

" Life ﬁistorv' CoL S 1' - ' .'?

.  Elm leaf beetles pass the w1nter infghe adult stage in bulldlngs, ‘in crevices
Z:n bark on trees, or in debris near the base of the tree f In the spring, they

g fly to nearby‘klms and beg1n feeding on the new leaves. Although all elm o {
spec1es are subect to attack thefheetle prefers Chrﬂese elm. Egg;laying begins
in late April‘ 1n the southern range ‘of the beetle and in late May or early June
in the northern areas Each female lgys from 400 td/SOO eggs An groups of 3 to
25 or, the under51de of the leaves The eggs hatch\in about a week. Thellarvae
feed on tde leahes and mature ‘in two or three weeks. These larvae then pupatib
in sheltered places at the base of the tree such as under stones, grass and

*leavEs, 1ﬁ cracks in s1dewalks or'under the bark scales of the trees itself.

The new adults emerge about 10 days later They often d1spense over d1stances

of several hundred feet and' may wander 1ndoprs o t K g
. L ™~
In the souther part of the/EQuntry there are \two and sometimes three .
generations each’ yegk In the north there may be a”second generation, but a

-third is rare? . The first generation usually does greater damage to the trees .

than’any of the generations that may follow that season. o ' . 1.
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Habits | . | oy
Homeowners may“notice the beetles when heavy infestations cause thel -
leaves on the elm grees to dry up and drop prematurely, but most don't v
notigs the beetles until they get indoors. The i%goor problem is greater in; '
.‘the nérth In the fall the adult beetles ‘may enter through cracks in shingles,
.unused fireplaces, or windows, and h1bernate in wall voids or att1cs When ‘
suitable shelter is found, they remain dormant throughoutathe w1nter ahdfthe 2.
homeowner séldom notices them. -In the spring the beetles become active and are N
- Attacted. to light.  The h_aeowner becomes aware’ of the1r pIesence as they ' '
cluster to Qindows, C£Zii§ te get outside. Elm leaf beetles are.saggw}mes
confused with carpet beetles which also cluster at windows in the spring.

ha
AN

Control o ’ . ‘ ‘&.
. Control: of the‘beetlES in and around the home is difficult s1nce the in="

festation 1§ constantly beiQ§vz:newed. Dusts should be applied around the

fourdation of the home to pre t beetles from entering. Household sprays will

kill those already in the home. R . :
. R . Vooe s : Q(

* . WEEVILS INVADING HOMES

Several weev1ls that feed outdoors on plants, occa31onally invade homes

They don t damage structures, but sometlmes enter them when wandering or when

searching for.hibernating places. . «\//J -

Descriptfon and Distribution ' : 1

. Weevils are beetles; but unlike other beetles all weevils have snouts.
“They have egg, larval, -and pupal stages. Most weevils can fly, but there are

a few that cannot fly. ‘Those that live outdoors but occasionally.invade homes

are listed below. ' ‘

v
<

-

The black vine.weevil is\found throughout the northern quted StatEs. The
adult has a very roughenéd appe rance and_is shiny dark brown or_black with
yellowish patches on dits back . A\related species is found further south and

: does not- have yellow patches The st wberry root weev1l is similar in_ . - ﬁy

'appearance,vbut has the same d1stributio " as the bla ck vine weev1l These

°
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¢ ‘
three weevils cannot fly. They feed on a variety of plants including

.foundationvplantings such as yew, hemlock, rhododendron, ﬁzalea, and ma1denha1r
fern. \ : - : .
\0- v o
A : :

LLife History and Habits ' "

' The biology of all the above—mentioned weevils is similar. The adults feed~
¢ at night on the foliage of plants, leaving a scaﬁg%ped .edge on the leaves of |
broad—leaved plants. They hide beneath debris or in the 'soil at the base of the
]

plants‘during‘the day. The eggs are dropped on the soil surface, and the

) young\Tégwae burrow downward to feed on the roo tiets of the plants. Generally, [
The

weev1ls overw1nter as- adults in.debris or .as papae beneath the sogl surface b
- , N s
near the host plants - s / ' T 5

there is one generation per year, although occaslonally there may be two.

- These weevils becomehnddsanceS'by wandering indoors apparently when searghing
for suitable hibernation Qr:feeding sites ‘. This usually occurs in the fall,
but has been noted in 1late spring or mldsummer as well. Once indoors, they may
¢ be found, particularly during early evening, crawling over the floor. At other

times, they hidé under %ugs or in oﬁhér concealing glaces It has been noted

o

that they are frequently found around_indoor moisture sources. -* e A

’
~

; i
Distinguishing Occasional Invaders from e . ,

Other Weevils Found .Indoors R R
n . . N @

/ — . . . ?

3

There are several species of weevils found indoors that are not occasional

'

®

invaders. The commonest ones arg_the grain-infesting Species: the granary
~weevil, Sitopbllus granarius, and_the\rice weevil, S. oryza. -The: 0qcas1onal
invader species-.are rough-i&%@ppearance'orﬂare covered with scales or hairs

while those weevils that camr }ive indooTS'are-always smooth and without scales
. B
or hairs. The gra1n—1nfe$t1ng weev1ls are 'straight- s1ded" in contrast to the
: T .
irregular o ine of the occasional 1nvader s . - . . 3
Y o ' o o />_‘ . . 'TA ., I
. o : .o - ‘ ;




Descriptdion . : . s 5 __)o s v | . ‘

t aBts, only a. Eji~spec1es are pests 'in buildlngs \ffhﬁxli

Of the many kinds
k-]
features distinguish t lem from other small 1nsects with’ which they are llkely o -

to be confased) Ants have wasp-waists; that 1s their- bodz)ls very*thln where

the abdomen and thorax join. CInm add1t10n, ‘their antennae'are elbowed meanlng
-that each . feeler looks like ‘an arm bent -’ at the elbow. These two features, thedﬁ\\
wasp.wai t and the eTbot antennae, apply to both the wlngless ‘and wlnged »

| ~

y w1nged aduIts SWarm often in great number and over

I

' forms of ants. The ful
- iingle day. The same 1is true of termites, with whlch W1nged - ;

ants are often confused. Term1tes have?four/w1ngs all of‘about/the same size,

gwhile the front pair ogmwlngs on: ants is mﬁéh longer thaﬁ thelr reay wlngs In

wide Bdreas. on a

additonr termltes bod1es\are about" the same w1dth from end to end but ‘the : T

ant's bodies are clearly constrlcted\in the. middle so_that the front end and
N N

é&he rear pprtlons appear to be Jolned by\a y,1n "stem. ’_ Ants may vary 1n

length from about one- s1xteenth‘?%ch Ro more than one half inch. In some species j%_

- i

you may find wlngless workers of diffe ent sizes in one colonz ' ’

o - / a;
) ’
t . . ¢

e R . .
\ ~ > T . .
« . . N . N e
° " : - ¢ : . . .
* . . . : . } . . . .
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Biology v '_" e e _ T ¢

[y
.
*

» Like bees and tékmites, ants are soc1al insects. ,‘They live,in “coIvhies
~congisting of different types of individuals. These different types are <« .

ca@led castes. _Ants normally haye three distinct castes _workers, females and

R

males. % () _;‘ . B 4 . ’ - b . N
. The male is generally winged and keeps its wings until death. It is usually
larger than the worker but smaller than the queen. The male differs from the
_ winged female by having the genital appendages prbtruding from the "abdomen’ and
'extraordinar@lyflarge eyes whigh are out of proportion to&the head Apparently,
the only function of the male,is to mate with the unfertilized feﬂale after
which ‘the male d1es.\,Mating may . take place in the nest on the ground, or in

[ors N

the ‘air. Males are: produced only in old or very large colon1es Adult males’

'do not remain in. the nest long -and may succumb to predators and the elements
o

without .mating.

,

) .

The female is generally the largest of the three castes. She normally
possesses w1ngs but loses them after mating. Her eyes are well developed her
.thorax 1is lprge g‘a‘her abdomen is enlarged for ; ﬁhe production of eggs. The

xpriméry function of the female .or ueen is reprod ction, buts she maygcare for
5 )

and feed the first brogd of workers her sallvary secretions. A queeq/ .o
ally mates only once in her lifetije. She may . llve for many years. A c.

daithter queen may replace her when\sh\/dies Most sped1es have ottly one queen
. \‘

per colonyy but colonies ofisome Species may have many queens - -

S * b

The ‘worker . is a female whose reprodu tive organa have not de '\

v

Rarely are they winged; they normally la ocelli (males and quee‘s have them)

but they h%se Yompould eyes. Workexs are’ not\glways ‘the - sage size 1n&a given -
species.- When'the workers of a spec1es are approximately the sape(size and | 4
s\rhcture, the spec1es is called monomorphic (onk form) .+ Anﬂi mple is the L

AXrgentine ant. Whegsworkers of one spec1es are of two or more Tizes and: types,‘;

\ f ‘ '

‘the species 1s called polyn orph1c Gmany forms) _An example 1s the black

carp nter ant. Large workers with well ~developed mand1bles are called sold1ers

» o

" The, function of ' the worker is te construct and repair the nest f1nd fdod and

‘wQ

feed the immature and other adult ants”in thedye’t, care for the eggs and'

. yoqu and Qefend the nest. Under cé%tain sit ations, the workers can produce

eggs. These eggs can, produce workers, females and male&/ o

- . \ . B . - ."A< A)\

o . D . CE

/j.( X 1.J ‘ | A

1
»
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have ﬁour dévelopmental stages egg, lar¥a, pupa and adult The

T egg S almost m1croscop1c in size and varies 1n shape aCcordlng to the SDECleS’

On hatchlng,llt produces a soft, le%le s\larva .The larva.is usually more- or

-

lesﬁ translucent gourd orlsquaéh—shaped with the head at the narrow: end.

¢ ‘After feed1ng,and several molts @he larva pupates. The pupa resembles thes

‘adult but it is soft, wh1te and does got mbve. about or feed.  In some spec1esi

all of the.pupae are naked, in ‘others, the pupae are enclosed in silk cocoons}
and in_others the pupae,may be naked or‘in a cocoom The -pupae, especially
those in cocoons, gre commonly called "ant eggs" and are sold in pet‘shops
under th1s Pame ’ If a stone or board under which a colony iS'liVing'iS moved,
the adults "¢an be ‘seen ;arrying the pupae‘(or,"ant eggs') and larvae of £

"and if one looks closel enough, the ants can be observed\&arrying the true

- g,‘

eggs which are véry tiny. 7 ‘-

The~adult may requ{re a few days to attain Complete maturity after
'emergence .from the pupa Dur1ng th1s per iod, the body of the :adult becomles ° hard’
and atta1ns tdie color of a mature adult Six weeks to two months qr more are
required for development from the’ egg . to the adult stage The t1mervaries

accordlng to.the season of the year, the temperature\and the‘species.
. - v," L:

- One of the most common methods of establlshing a new colony is fot a

’

fertileed queen ( fter losing her wlngs) to construct or locate a f%ady -made
k. She then seals the chamber closed and rears o

- cell or cavity T wood or so

- . A

\
her first brood by hersedf ﬂrom the nourlshment supplled hy her sallvary glands
The small, undernourlshed workers of, the first brood ‘open the nest ‘and brlng\
in food from the outs1de fbr themselves, the queeng and’ future broods As th

&
colon»ngfows in size and strength, more and 1arger<$orkers and males ‘and females
*
are produced Th1s may requlre from three to f1ve year _orvmore and the colony
may pErsist for many more years. . . vl . ': {5

AR
l«,.:",v a ’ .

' Some species of ants form a- new colony by a.process called budding. This

ochrs'Jhen a daughter queen, which hag, been fertillzed in the nest, leaves the
‘nest 'with a number of workers and establishes' a new colony &ueens of some ) 4

\
species may move 1nto the nest of another sﬁ%c1es usun%Jts workers to help
—_— .
’ !

- /\ E2NN

ra;se the first br?od

.

V

1
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T T Ants® require water for drinking and will travel some dlstance fOr it 1f

-

necessary. - ‘Ants living outdoors drink dewdrops The workers are able tos

bring water'back to the nest for the young and queed in tbelr stomachs

P

«Economic Importarice e e ”:4f;g',:.‘ R .

versely by stinging and b1t1ng, by nestlng in lawns

. Ants'may.affectyman’

golffcourses and premises, 'erom Seed” beds 'or by. feeding on

s germ1nating seeds, By defol' ting or’ gnanng “into plants and plant products,;
. fostering other 1n@urious 1ns cts, such as/plant llce and mealy bugs, by ‘gnawing
iholes 1n various types of fabrlcs, remOV1ng the rubber 1nsulatlon from telephone "u

' wires or other equlpmen'; kilPing young poultry, brrds or game, by annoylng

or hls animals by the1r presence,'and poss1bly bi/fransmlttlng certa1n human“'
v

,;dlseases in crawling ouer sputum, feces, carrion etc. However, only a smaLl

s number of species br forms are 1nvolved, most
B v -

ts* being \ eutral or. even benef1c1al

7.
.~

Lo WASPS _ ;
Nt o .
The wasps 1ncLude those forms which the iayman knows bs mud daubers yellow( _
' )
,1ackets, hornets digger wasps, _common wasps and paper wasps The winged forg;a-

' &mve four w1ngs,'although it may requ1re careful examlnatlon‘to see thJS for
,/the front and h1nd wingsLon each s1dé are hooked together to functlon as a

se%y related to the bees and llke them the ov1pos1tor

or egg—layingustructure of t female 1s mod1f1ed ‘to form a: stlng&ng apparatus

They dIffer from the bees in at they feed thehr young on an1mal matter such

as’ insects or-meat part cles nd not ‘on hdHEJ and poll o ,‘/'- : . 7‘

- -

a
Among the wasps we have species of very d1fferent hab&f?’ Some are

soc1al” dbgps and others are solltary wasps. Ehe social wasﬁ% are thoq@kthat '
develop a“famlly” unit. -The mother,or queen rema1ns'w1th hi rgeggs and- then
' feeds hef young. These in turn, as they mature take over the major duties of - .
foraging for food, carlng fbr the subsequent broods of developlng young, and ‘<;/
Puildlng additions to &he nest " The solltarytwasps do- not\develqp a'famlly
group. The fgmale bu1lds a cell or nest for each egg that she lays and pro-,
vis1ons each_ cell with food for theﬂééveloplng larvaj In’ most spec1es suff1c1ent¢

food is proylded for complete develop’Ent of the larvas=at the time the egg is

1 r‘. toy . .. . .
. . s . L PR . . Y
Q . < - !
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o




o T '{;‘1(‘)4'_‘

liid although some species may feed their larvae severadl t1mes durlng . \”

development oo c D ’

.

-

All of the social wasps belong to- the family Vesp1dae and are, commonly
‘&;eferred to as the .vespid wasps . This group includes ‘the hornets, yellow : ‘1-:
Jackets, and papef\ﬁ%sps——all of which are soc1al 1n\habit Some vesp1d wasps

n‘

8 ‘however, %re solitary in habit

o

. . -1,- ' . v‘

Ihe solltary wasps.wpst commonly encountered by our 1ndustry belong to the

yfamlly Sphecidae and are- known as sphec1d wasps . The mud daubers and dlggerv

(A

\‘d
I3

s~

’ wasps belong to th1s grpup o v . . ,
: ° ] ‘ : : (I <
) P

r

(The Social Vesp1d wasps (Paper Wasps, Hornets, YellowJJackets)

H . ) . N

°

weather beaten wbod or .dead plants whlth are worked into a paste wigh sallva

in the Jaws of the adult wasp ‘ In the temperate reglons these nests aré used
only through. one season ALl workers and males die in the fall. Thexfertilized
'female h1bernates through@the W1nter in some protectéd location, often in walls

. or crevices of- ‘a house In the spring the female emerges and. seeks a place to
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liid although some species may feed their larvae severadl t1mes durlng . \”

' 5 . . /
.

-

development

All of the social wasps belong to- the family Vesp1dae and are, commonly
‘&;eferred to as the .vespid wasps - This group includes ‘the hornets, yellow : ‘1-:
Jackets, and papef\ﬁ%sps——all of which are soc1al 1n\habit Some vesp1d wasps

n‘

] ‘however, %re solitary in habit

Ihe solltary wasps.wpst commonly encountered by our 1ndustry belong to the

o

yfamlly Sphecidae and are- known as sphec1d wasps . The mud daubers and dlggerv

(A

\‘d
I3

s~

wasps belong to th1s grpup o v . L
° T, . o - R e

r

(The Social Vespid wasps (Paper Wasps, Hornets, YellowJJackets)

<

°

weather beaten wbod or .dead plants whlth are worked into a paste wigh sallva

in the Jaws of the adult wasp ‘ In the temperate reglons these nests aré used
only through. one season ALl workers and males die in the fall. Thexfertilized
'female h1bernates through@the W1nter in some protectéd location, often in walls

. or crevices of- ‘a house In the spring the female emerges and. seeks a place to



‘causé o any of our calls for control of these species early in the season.

hollow trees or lOgs or within buildings.

"~ 105, -

start a nest for the establishment of her family through the coming season
It is t:emjﬁergence of these females seeking nest- building sites thgv\is the

—~
In most of our temperatelzone species the female selects her site, stacts

her new nest, atd rears the first brood of her offspring to.adult workers without

help. In one speeies, the young queens often return to their home of the C

previous year where they visit with their sister'queenfand‘then set out as groups

of queens to set up a new colony. The presence of mo;e than one queen in ﬂf '

%

colony is more common in tropical species, which build huge nests, than in the
temperate zone species, \ '

a tree-top; still

The choice of'nesting séte apparently depends on the instinct of the_species:
Some of the Polistes wasps like the eaves of houses; ochBi

others prefer the darkness of a hollow tree or the walls of\a4building or an
accessible'attie The -bald-faced hornet? which builds a large nest, 'always o

selects an aerial location as a limb of a tree or under a gorch or.in a barn. « .

The yellow 1ackets most commonly build their nests in cavities 1n the grOUnd

although they may sometimes be found under eaves. The giant hornet builds in

-

The nests vary greatly in size and construction among the species. POZistess

wasps make open, single layer nests, while the hornets and yellow jackets make

,_/‘/

covered nests,of many layers 6f cells.

After construction of the cell of the nest, the queen carefully lays an )

" egg in it. On hatching, the larva is provided.with food. »The food for the'

larvae is meat’, either from caterpillars or other imsects,_ or from bits of other
, .

meat (fresh cooked, or decaying) that may be found,” The food of adults is.
liquid,,as fruit juices; flower nectar, honeydew, and Juices from the bodies of
the insects and spiders fed to the larvae. Until the first brood of workers

has matured, this is done’ by the’ queen but as soeon as workers (a)1 stwrile

females) - appear, this duty is taken over by them.

The males do not appear until they are needed in the fall of he year for‘the

" fertilization'of the new queens which are developed for overwintering,

v

- ' : T 1/',7\ .
- . . B SR
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Soon after ‘the new queens have been produced, the rest of the colony dies out.

) ' . ) . T ’ ’ '

N
- ~

The Solitary Sphecid Wasps (ﬁud—Daubers and Digger Wasps)

Many types of nests are built by the numer.ous . spec1es among*fﬁiskgroup
Some build nests of mud; other burrow in the ground or - in plants In most .
cases the female carries ojit all of the. work of building the ne'3t.and. supply1ng

the food for the larvae The fertllized female constructs a cell e1ther

- individually or in a nest and collects .the necessary food (sp1ders, catefﬁlllars

or~other -insects), stings t and places them in the cell. She then lays an

“egg on the food and seals [the cell. Thus, when it hatch@s, the larva has a

supply of food on hand ich will support its full deveIopment It pupates in

i

the cell and emerges as an adult. . _;; L i
N

' The black and yellow mud-dauber: The common black and yellow mud- dauber

' builds nests of ‘mud, sometimes of single cells but most frequently of several
cells side by'side' This wasp'is commonléj;ound infour attics, porches “and out—
buildlngs The adult is common in moist places such as mud puddles from which
1t carries balls of mud for its nests. It collects only sp1ders as foqd for '1
its young.. The cell is packed with spiders, paralyzed from the wasp sting, and
a singlefegg is’ placed in the.cell which is then sealedvby mud. There are” .
commonly two generations a year with this species and' the winter is pessed

as a cocoon in the nest.

"The blue mud-dauber: The blue mud- dauber is always found closelv associated

-

w1th the black and yellow mud- dauber And_for a very good reason, too! She .
will not build her own nest, but occupies only those built by her black'and
yellow cousin.  She softens the mud on the nest, opens th('cell removes the

stored spiders, cleans the cell carefully, ‘and then stores her own spiders and.

deposits her own egg.

[SS8Y
| 3RS
")
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) - The‘Blue'Mnd—Danher

. 4 ) . .
\\\\7 The cicada-killer: Another common pest form of th1s group 1s the c1cada—
killer wasp. This is.a huge blacb wasp with yellow bands on its abdomen The

aduits dig'burrows in lawns, terraces or banks,. causing unsightly mud piles.
Each‘burrow may have several cells, each of which is stocked with at 1east

. one paralyzed cicada on which an egg is deposited QOmetimes two c1cadas are

. placed in .a cell. - In two or three days- the larva hatches and in about two
‘weeks the larva is full grown. It then constructs a cocoon in which it stays
until the-next year in June or July when it pupates and emerges as an adult.
This-species causes considerable .concern when it'is'active, for, it is capable ‘
of disfiguring a 1awn and its 1arge size frightens anyone from approaching the
area to do anything“about it. Its sting is reported to be palnful, although

these wasps have n%t been repprted to sting unless they are molested.

f&i
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‘insect and lives'in'colonies of 20,000 to 50,000 individuals. There aredthree

.J‘

- o 'BEES .. .

~. /
™, .
N B
\

Eoeschipbre o

rDesEriEtion:' Honey bees m@y)be various shades of yellow;'black or'

brown; the head, antennae, legs, and a portioi of the. abdomen are dark. The

body is covered ‘with dense buff or pale-halrs, thlckest on the thorax and

-

thinnest on: top of the abdomen. The workers, one—7alf to ‘three- fourths inch long,

have wax glands on the under 31de oiwth? gbdomen. The heney bee 'is a social .

)
%astes' queen, drone- (male) and worker. The q%gen produces the eggs for the
colony and may lay as many as 1,5000 per day. Incubation lasts 3 days. Worker

larvae transform to adults in 21 days: queen larvae, in 15 days; and drone

]

larvae in 24 days.
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- Habits and habitat: At times honey bees build their nests in houses

or so close to hbuses that they become pests of mgp,.,They may enter through
. e ARG & . .

knotholes or cracks- to build between the outer and innerswalls, or they may

[

const}uct their nests inside of_chimde&ét.qndéf.eaves, and in %3milaf spots.
- Since weather often affects the temper of bees,; they are likely to sting on a .

cloudy or cool day, when they are unable to fly and forage for food. During.
) . v ; EVI . T . . . f ) N
the winter 'adults 4in the Tcolony remain active. .

’ . . -

Economic importance: The honey bee, a‘cosmopolitanrspeéiés, is one of our
. . - B L

‘most béneficial}insectﬁél Besides the part it plays in the prqduction of honey
and wax, it is one of the chief pollinators 'of plants. 'On certain occasions,

however, honey bees become a distinct nuisance, particulj y@whén they nest
: . . R . V'

,

near or in a home and sting man.
. L4 -

Y

Carpenter Bee ' N

) . .

I

v
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Aruitoxt provided by Eic:



=110 - T
. o
\ ' DLcripLiﬂ The large, heavy-built adult greatl\re,sembles ‘a bumble L ‘
bee, but differs from it by hav1ng a broad head with tan | brown edge. and? o

‘a blue black almost metallic appearing abdomen. ,Other characteristics include

the dense brush of hairs instead of a pollen baskét on-the Pind legs of the

fen le, and the lower part of the face yellow’on the malen The thorax is . _
enti ely covered with fine yellow1sh ha1r.; In northern/latitudes eggs are laid ;F

ate April and early May.. The adults, which develop from these eggs,
/;7emef§ {i -July and August, Both the adult males and females hibernate during '

the 'winter, bezoming active again in April., In southemn states these,bees may ¥
' S ’ ' ' NS

nd habitat' This bee builds itsﬂnest in wood, cutting a tunnel

e- half inch in diameter and often as mich as a foot ‘long. These tunnels are
S megimes cut in dead branches and fenceposts, but! ase most common in homes
' and barns where*the.bees bore into .outside roof rafters, gutter boards, beams

plates. .In such.instances,,the bee enters the side of. the timber, and then

N

-:cuts a 90-degree turn. completing its passage lengthwise within the wood :\' ,

:71.The entrance may divide inside the wood and turn at' right angles in both direction

wl’forming aT. ‘The entrance may also be at the cut end of a board; in which case noil
,turn,is made. The tube, which\eannot be seen from the outside, is divided into
several cells, each prov131onedr ith a pollen mass and partitioned from the’j v

; ....... adjacent one with chips of wood cemented tqgether This arrangement is somewhat
spiral in form and a single larva occupies each cell in the nest Activity of

the adult bees is considerable and the bees may be seen- frequently entering and :

leaving .the nests o : e . ”l_

Ecqnomic Importance: Carpenter bées constitute both a hazard and a nuisance . -

'when considerable numbers of nests are sometimes built in a’'single board, thereb§
weakening it.. The female'bees can sting, but seldom do. They can be numerous
enough .atound a_iard,,however,'to constitute a real annoyance Distribution oé@r
X. virginica is widespread in the eastern and fhddle part of the United States,

but certain other:species arg more numerous. in“xther parts of the country.

L4
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~

N

) . - . * v ] E ] :
P ’ . - ] ) X i ..l"
General Character1st1cs . a o _ " L . :

Mosqultoes belpng to the order Dlptkra, famlly Cullcldae and llke other

flies, -have but tWo w1ngs They are characterlzed'as small soft- bodled fl;es

‘with long, slender abdomens, narrow wings w1th scales along each vein, and '~

mouth parts prolonged/lnto a  proboscis.  In the fsmales the mouth parts are

\4 / . L .
modified for piercing or .sucking. The.males-are4gbcapable of piercing.and, .
’ N : : \ N ] ) .

1

' therefore; suck no blood. ~ . oD
Life Hlstory o o ' T, o
.H . .

For convenience “in cons1dering characteristlcs, 'we divide the mosqu1toes
into two general groups, culicine and anophellne .Only the mosquitoes known
as Anopheles are cons1dered“in the latter group, while all others are 1ncluded

:'as cullc]ne{grDevelopment of all mosqultoes is complete egg, larva, pupa and”\

“adule. ' Eggs are laid on or near water. A blood meal is requlred by ach

<
-
|
W

L
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female before viable eggs . may be laid. The anophefine eggs, which are laid
'slngly, ‘are equipped with lateral a1r—Lllled floats culiclne eggs ‘are lald R

»' in rafts or singly at the edge of water or upland where water will later flood‘
l b ’
. . . « -7t

"and hatch them: e _
S RN 4 ’ T ! ' >l - . M

lhe larvae, or ”wiggle-tails," always ‘live and develop in water. Although

the larvae have gills, oxygen is received pr;ncipally from the air above'the

water.surface by\means of an air'tuhe‘or'open'spi}acle'k The an phellnes are
g d1st1nct in be1ng surface feeders and go to the bottom pr1nc1pa§ly for- protection
only Ail mosqu1to larvae pass through four stages, or instars; only in ghe
fourth 1nstar are they large enough and well enough developed for rellable
1dent1f1cat10n. Larv%l -food congists of ‘minute plant and an{mal life and frag- .
ments of dehrfs.» Some larvae are” predaceous on other 1nsects ’ '

1 ' .

The pupal stage of mosqultoes unlike that of most other insects with,
‘complete metamorphos1s 1s an active stage. Breathlng takes place through two.
resp1ratory trumpets. Modsquito pupae do not feed, but they will leave’ the water
.

surface when d1sturb@d Diﬁferentiaiion_of various species’in the pupal stage

i's d}fflcult.; - 0 B T o : T ‘

The adult anophelin mosquitoes‘can be. distinguished from the others by lack
of. scalgs on the abdomett, by the palpi of the female which are as long as /

the proboscls and by the fact that the w1ngs ‘usually have distinct dark “mark-

1ngs It is 1mportant that when the anophel1ne female feeds or rests, the position

" of the body makes an angle with the surface of at least 45° The cullcine )
body is always parallel to restlng and feed1ng~surfaces. e A o -
R - ' . : ' = : ’
Control N J
. 4@ v . R
. -Go d area mo?éflto control beg1ns.M1th reductlon of breedlng places. ',

Typlcal standing water 'sources such as automohbile tires, rain puddles small

@

..buckets, epc'. should be ellquated by fllllng or by dra1n1ng

~» o In areas w1th heavy mos to populatlons openings in 1nhabited bulldlngs

should be tightly screened. Screenlng with 16. mesm to the inch will* ktep out
" most mOSqU1toeS”/E%§;g§:meSh may be necessary for some small spec1es
P anthd - . : - P '

‘
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- Ea yé%r, PCO's receive calls from homeowners who have sma li‘mothlike EAN

1nsects “on the walls Uf\thﬁ(r bathrooms k1tchens or in the base it . They

»"'

N
generally £uTn out to be moth flies. These flies do not” bite and aye of no'
econom;c\lmportance%\ Evenpthose whibh breed in seaage beds apparen

‘transmit human diseases Ehese flies are a nuisance, though in bot homes
A 3

A q
and sewage dlspOSal plants : The adults can‘%ecome so numerous around disposal
~

ears and ‘noses’ of workmen in the area.

Their accepted cOmmon name 1s moth flies, but they are also called
flies or filter flies _There. are several species involved but none ‘has
common mame. The commonest in homes 1is PSychoda aZternata (Say). This Sp\cles
is widespread and the adults usually begin emerging in® the .early spring a\

“ ' i, . :'-r . . . X ’ . .
. : o /. - . S
escription - oo T -

\

A\

v T

The adults of all the species are similam,in appearance' They are small,
fuzzy, dark~oolored or grayish 1nsects about one- tenth 1nch in length The body-

and w1ngs ate densely covered with halrs and the w1ngs are held rooflike ‘over-

-

. The larvae_are legless/and'wormlike " They are gray in col

somewhat darker. -The mature larvae are about three- eighthsvlnch long

The eggs are very tiny, cream .or brown colored, and are laid in irregular

masses gﬁ\lo to, 200 - . - Zb o °"
Life Histof} and Habitat ‘) o S o ,ﬁl

v,- -V‘t ' lies breed in polluted shallow/water or highly moist organic soles
Eggs,‘iﬁrvae and pupae may e found in the muck or gelatinous material which
acdhmulates on the sides o drains and overflow pipes in homes or 1n sewage
disposal beds, septi% tanks and compost OccaSionally, they may,occur An dirty

garbage containers, birds nests (with accumulations of ‘moist excreta), tree <

--holes and rain. barnels S : : . -

a

- J .. P : : 3 .
The eggs are laid in or-on\the breeding media, but are never wholly ’
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s submerged in it. They must~be kept:modst to” tchﬁg Hatching occurs w1th1n

f - 14 to 48 hours, dapending uppn cond%tlons and the Species involved. o v
‘s

The'larvae usuaIly feed on the surface of {he med1a, but in filter beds

-~

. {
whieh are treated rtgularly with chemicals, the lérvae {eed ;n or on the T

undersurface of the z}oating sediment. . Their food consists\gf decaﬁing organre\\\

r

-~

_ _matter and the microscopic plants and animals that occur in the media. In .
L_Tact, the larvae are valuable organisms in the eff¥cient opera ion of filters ’
. at sewage plantsd//The larvae nor%ally hawve fi‘e instars and mature in 4 to 15
days, depending ubon the spec1es and the temperature They are d1ff1cult to

~drown because they(can trap an air bubble and,remain-submerged for'a day or

motel " o | : .
wl‘he pupae are _found in or on the surface of the breeding media. : The pupal )
stage.lasts for 20" to 80 hours,. at which time the adult rges. '

<
.

2

- : E TG S~ L ’ R T
Under favorable circumstances, the flies can go rough one generatio//{n -
Some

as little as one week's t1me, although two or three weeks 1s~more typical
. L
act1v1ty may occur ‘during the wipter months in the 7outh " but development usuélly‘

(
ceases in the north during the cold months.

.
’ . -

Habits of the Adults = ' A Ed ’ B ' .

“ .

' The adults can mate and lay eggs the same day they emerge from the pupae ' 1

-'They live about two weeks stually only a few are seen at any. one time in
homes because %ld ones die and ‘new ones are continually emerging . They are poor
fliers and are commonly- seen walking or running on walls ‘and other rest1ng
.surfaces. " When they do fly, the flight covers only a few feet and 1s in short,

Jerky lines which is very characteristic of these flies. ‘Although they‘are weak

fliers, the adults may be- carried more than a mile by a prevaillng wind..

' During the day, thé adults rest in shaded areas or on the-under- surface

. of~leaves outdoors and on walls near plumbing fixtures or on the s1des of\tubs

and showers indoors:“Most?of their‘ac%ivity_occurs during the_evening'when they

,may be‘seen‘h6veringbabbuf‘drainsuand-sinks indoors and over breeding areas

outdoors. _They are attracted to*lights and may be found on lighted windows at

nightit They are small enoughfto~get through ordinary window screening ) ‘:j\
c v )

T A o RSO
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vreaji}y distinguished by the two to four threadllke tubes protrudlng from one

'wh1ch was“de31gned for exadudlng house flies.

'overflow plpes of s1nks and bathtubs

‘genetics and hered1ty . _ . . C L\\.'~.‘ . '

_end
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The adults feed on -nectar of . flowers and on polluted wgter

P “'_. o '_v ' ~
Control Indaors .. .

. .o, . % .

When PCO s encounter moth flies in private res1dences, the flies~w1ll most

often be breedlng in the gelatfnous materlal which accumulates in dra1ns and -
L ,
‘Insecticides are'generally ineffectlye'against'the larvae -in such"situations.

Theﬁhﬁbttséfectlve mebhod of co trol is to thoroughly clean the drain pipes and
traps witiN\a stiff brushN Qometimes it is necessary .to remove the trap to ;

L [
cPean the pipes of all the gelatlnous material. .- - : PN
. , . oo : : - ) ’
: " o ' ' o » . -
o DROSOPHILA FLIES > ° <
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, ' Drosophila flies are variously, referred to as vinegar flies, pomace flies,

"banana fldes, sour flies, v1negar gnats, sour gnats, fruit flles and lesser
'fru1t flles " So as not to confuse these with other groups, especially the true

fruifﬁﬁlles, they should be referred to by the common name drosophlla flles

They are true flies of the order Dlptera, famlly Drosophlladae “and genusﬁﬂy

DrosophLZa meZanogas+er Meigen, is w1de1y used by SClentlStS in the study of

. . o R

. ) ) 4
v f 3

Description . T,
The prlnclpal economlcally 1meprtant species are quite 31m1larx1n appear-

ance. Adults are dull brownish- yellow or brownlsh—black in color and from

one-tenth to one-sixth inch in length . A feathesy brlstle on the antenna is

typical of t is- group and hElps to distlngulsh them from other .small flies of

similar appearare. _ : 7 o _— J(

vwhlch are laid s1ngly, are pearly wh1te cyllnders almost

‘Egg: The e

too small, to see With the naked\eyev’ Under magnlflcatlon drosophlla eggs ‘are .’

.
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When present/in large numbers the eggs appear'to the naked eye as
Y

—y

White film or white mold Theé&hreadlike filaments tend to attacb the Zggs R
i

to the food materiar, making theb d1f cult to remove by ord1nary gash

. - \ "' t'.\’ - . ‘e _,_,‘,
. ' Y GVJ . . ) /{ pY SN é(

Larva: 'Newly hatched larvae are cream color apd only about one—thirtieth

process ES

I3 p ;

1nch long At maturity they may reach one- fiﬁgh inch in length Their color o
1§ determined by the food m@terial on whichtthey are feeding , The posterior is. J}
thlck and has two tubelike stalks -each with breath1ng pores at, the ‘end. The

"body is legless and is gradually tapered toward the head end IR

. . » &
Ty ¢ -~ - -

Pupa. Their brown, seedllke pupae are about one—eighth 1nch long',;Each

has two hornlike stalks at its front. ehd o o RO o
L o . - . - S o B
. . - J :
' @ ) 7’ . '
"‘Life Cycle ‘ - . : -

.

gs are deposited s1ngly 1nto moist food material Most often this is -
dam ged roverripe. fruith but it may also be any moist fruit or vedetable product,
by~ product, or waste—material The female lays about 25 to 35 eggs per day and

may lay wup go 2 000 in her adult life ‘span’of ..

b
Eggs normally hatch in about 24 hours,

o or three months. - * 'i .

H

although they have been observed in
the field ‘to hatch 1n as short, a time as 2 hours.. The female drosophila can
s
‘>reta1n her eggs until, a suitable breeding SlCEs}S located hence, she sometimes

deposits eggs ‘that hatch 1nto larvae, almost 1mmed1ately . . -

N =
s v <
jd/~ The larva burrows ‘and feeds upon the food material on which/:t f1nds 1tself '

It molts twice as it develops and pupates, at the. .age. of -about 4. days " The

]

pupal stage lasts another four days, then t@e adult emerges. Mating takes place -‘

very - soon, usually w1thin a few hours, and the adult females begi'n layingf

-about 24 hours later. ' ' L S -

-9 -

. x
~— ’

-

Complete development from egg to adult under summer conditions may be

completed in 8 to lOJdays This rapid life cycle, explains how fantastically

-
~

large populations of drosophila can build up seemingly overnight.

Habits o ) - ) . ’ . ) “- ] ] ' ' - ) X . : . -'.'.I . ..ﬂ
y ‘ ) o ' ~
- Drosophilayflie's avri strong fliers, having been known to travel as far as ‘., ‘

6.5.miles wi;hi a 24 hour period Outdoors- théy are most.active between

S 6 a.m. andlB«éfm. ofr 5 p.m. and 8 p.m. On cloudy and overcgst days they may
> . " ¢ - %, s : o - . T , . ) .
. . : : a ottt . e
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remaln act1ve all day : Brlght llgHt strong Wlnds :and tempjjatures ove- ‘:‘-',
R P Y oo mﬂ,/
EO F ,or/under 55 °F. _§ériousl% reduce fly activrty ": 7 . ‘

-~ “

‘ In the field, popqlataons bt i&d up durlng the~summer, becomlng very -~

abundant .at the t1me of fru1t harvest, and remalnyng so unt@l cold weather . :

. . " . -, .  —— A i v T B - ~ )
- . . . . - P . . . ~P .
SetS 1n- T ’g ¢ < . B \ LA VR e - . ~ &
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Indoors, drosophlla’can b}eed throughout the w1hter and are frequéntly

! : AN J - . Y . R Q
active at. all times of: the year 5 . - ,&‘ . e -
e - oy h - o ’ . : . T - _“,.; <
] K . . . . R ‘. . .
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Food and ﬁreeding quia - . : -
y/oducts

Ve 4

Adult drosphlla flies are attracted by fru1t and other vegetable
Such objects prov1de not only food but a favorable place for the females to lay..
.their eggs. M”terlals in an early stage‘%f ‘fermentation seem most a tractlve

The flies w1ll feed on freshly damaged fruit but 31nce the females carry fungus
N

E -
develops - Fermentlng materials are very favorable for larval development Rot,

spores "and depos1t them with the eggs, 1t is not léng before fermenPatlon

‘caused by bacterla, and lyter stages ‘of decay are .not attractlve to the adults
-3

.-

nor a3 favorable for larval developments S o _ .
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The"yeast: growths causing fermentatlon=are,known to be a prlmary’attractanb
although odors of the Jfruit itself are also 1mpllcated .Larvae have.béen -
successfully reared on pure yeast w1thout any’ other food. Byéprgducts of the |
fermentatlon process, including aldghol are also attractlve'to‘the‘adult flies

Reﬁently large numbers of drosophll flies were attracted.to a prlgtlng operatlon

in a nonfood plant. ~An alcohol- based ink was' the only explapatlon for thi

Jinflux. . . P . . _ S )

\\ ‘In ré&taurants anH'other food~§erv1ce establlshments, the places in which .
drosophlla m1ght be breeding are many and var1ed Typ1cal s1tuatlons 1nclude
a "forgotten" potato in a storage bin; an apple klcked under ‘the’ shelves in
a storeroom, food scraps accumulat1ng 1n a dumb-wiE;er plt 1mproperly cleaned

- garbage qans, and endless similar examples of improyer or lax sanltatlon

- B B "

practlces.

- e Sty

Emptle " beer, soft drink, milk:or tomato. cafsup gottles but with small
- N .
~ amounts remainln Sein the bottom ‘have been réported as’ breedlng méﬂ“b 'UnQ

cleaned mops énd cleaning rags that have been left. to sour also. serye. as«
. el N R Lo W s i I
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breedrng sites ] As\fhe NPCA staff once discovered even the_moist btush in . ‘

a

a gumméd paper tape dispenser ean produce a good supply of drosophila flies.

3 ¥

In other words, a great variety of very small bfeeding placesrcan groduce._

great numbers of theSe little pests. . '

.- o o .

we
. *A very frequent source of trouble 1s the slop- basins that serve as common

drains fof’potato peeling machines, dishwasHers mop ba51ns, etc .An incrusta-

. tid#~of food materials builds up onatheSe basins which if not removed o,

-

prov1des an idéal_ medium for drosophila breeding Similar'accumulations :

usually smalI and hidden, may- ex1st in corners, under counters *under baseboards

A \
in the oﬂacks of or around drain boards, in. cracks\around 51nks,_etc. o
/“_ EVen.soal contaminated by drain water may conta1n enough waste
vegetable matter to support drosophila development -
,-u,,‘\ . - i -,‘ . ‘.. :
. Many ‘of “the above 1llustrations of breeding media apply to "homes’ also In
'addition, a’ common source of. 1nfestation in res1dence is homemade marmalade ’
i oA _\ -
preserves, chili” sauce, mustard pickles, et put up 1n Jars Wine,.yinegar, '
sauerkraut "home~brew" and cider are also. common attractants : B S

’ 2 .
S Animal excrement is-less attractive than fermenting fruit but it prov1des ”‘

1

assuitable breeding medium for drosphila flies In rugal areas, outdoor

pr1v1es may be the source’ of a drosophila fly population

Droéophila'flies sometimes'breed in trickling filters found in sewage

treatment plants - The method of controlling them is to flood the f11ter~bed :

o

“for 24 hours at.intervals of a week or two? This procedure drowns the larvae.
Breakdown of control in* such a system might be the cause of unusual 1nfeStations

L)ln the—xic1nity of, treatment plantsy
. C N ®
- .o ) \ : . - ) : ’ > ‘ .' . . ' o e ) L

'Control

Sanitation is the primary cons1derat10n in drosophica fly control In most
N
homes, restaurants, bars and’ similar locations, sanitation is essentlal to the
A
Yo} ution of -a’ drosophila problem Other locations, such as food plants, might

i~
‘.

quire supplemental measures, such as .special screening or 1nsect1cide

~

. ¢ . . . . - . . .
N . - - B . . . . C R
N s . . . . N .
p ' . - .

,treatments, but sanitation should be the basic consideration in any control’ program
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pr1v1es may be the source’ of a drosophila fly population
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Control < . e , o
Sanitation is the primary cons1derat10n in drosophica fly control In most
N

homes, restaurants, bars and’ similar locations, sanitation is essentlal to the
.
R:1e ution of -a’ drosophila problem Other locations, such as food plants, might

o .

.1\

quire supplemental measures, such as .special screening or 1nsect1cide

~

.treatments, but’ sanitation should be the basic consideration in any control’ program
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Canneriés,‘wineries, breweries and similar food-processing’ plants have
the problem that.the food products or by- products themselves may be attractive

to drosophila.

Tomato-processing plants are particularly susceptible to drosophila in-

- 7

' vasion

B ' o CLUSTER FLIES

A

Description and Life'History

P

This species is similar to the housefly but is slightly larger and - -
‘narrower, the thorax has many short, yellow hairs, and.the abdomen is hairw
and,somewhat iridescent. The female deposits eggs in. cracks and- crévices in
the soil. Incubation requires about 3'days Maggots enter the bodies of
certain species of earthworms, where they feed for l3 to 22 days. before trans—'
forming to the pupalvstage, which lasts 11 to 14 days. The ent1re life cycle
h

requires 27 to 39 days. During the summer in the latitude of Washlngton, D. C

there are four gene;dtions

.

Habits and Habitat _ : ' et e

\

- ~ In warm weather cluster flies may be. attracted to flowers and fruit trees.
’ With the approach of winter they enter houses and buildings through cracks ant ‘
crev1ces, in their - -search - for protected places in which to h1bernate They :
settle in clusters, particularly in the corners of unused, darkened-rooms, in
attics, under clothing in closets, in hats, or behind pictures and furniture.

They are inact1ve most of the winter but on warm sunny- days.they may revive

enough to fly to windows or buzz about the: room.-

Economic Impo%?ance - . ‘ ' : Y |

Adults do not usually visit food or transmit disease. The larvae are .
parasitic in earthworms. Their presence in a building is "annoying because

they may spot or stain curtains ot clothing in which they hide.

e
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v . o DOMESTIC FLTES - : ‘

u

The common domestic flies are:

The housefly, Musga domestica . ; .
The blowflies, including .
Phaenicia spp. (The commonest is P. sericata, a green bottle fly.)

Phormia reqina, the black blowfly

. 4CaZZzphora spp s blue bottle flies .
] . Callitroga macellaria, the secondary screw-worm fly.
Pollenia rudis, the cluster fly ; - ’ ,ff v

The stable fly, Stomoxys caleitrans (also known as the dog fly and -
: the - bltlng housefly) / ' '

The_flesh flies, Sarcophaga spp.

The false stable fly, Muscina stabulans

The’little housefly and the latrine fly, Fannia, spp.

The"face fly, Musca autumalis. : - . " o

Houseflies

- P

Description: Adult houseflies are familiar to everyone. They may be
distinguished from other common flies because they ‘have all of the follow1ng

characteristics: sponging or nonbiting mouth parts, dull gray body" color,

four dark lengthwise stripes .on the thorax, abddméh not mottled or shiny and

the reddish eyeg.  Less familiar are the egg, maggot and pupa_stages through\
. i ot : o ‘

which all adult or winged houseflies have passed.

o Habits and hab1tat ‘Houseflies lay their eggs on almost. ;ny spoiling or
rotting substance Animal manure, human pr1v1es, and spojding garbage or'
other foodstuffs are favorite places for egg. dep031tion The eggs 'hatch in
from 8 to 30 hours into small whitish maggots or larvae -They become full-

grown in from 5 to 14 déys, by which t1me they reach a length of one- half 1nch

When mature larVae try to leave the fllth on wh1ch they have been feed1ng
and find a dr1er place in wh1ch £Q pupate CIf dry loose soil is nearby, as s

around a garbage can in an alley, they will tunnél a short way into the soil.

. v oo o . . .
y ‘ , . .
”~ . - El . .
: i .
. . ' : '
,
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The pupae are about the size of a grain of wheat but rounded on both ends

and mahagony brown in color.

Aﬁter 3 to 10 days, an .adult fIx will come dut

of the pupal case, and in 3 to 4 days, females will be ready. to lay more eggs.

COMPARISON OF HOUSEFLY AND BLOWFLY

-

Housefly

Musca domestica

Green Bottle Fiy“
Phaenicia sericata

Larval rearing
medium

Pupation'

Flight range

Adult nighttime

resting habits

Adult daytime
resting habits

LY

Excrement, garbage or any
warm, moist, decaying
organic matter

In the drier part of the
larval rearing medium,
beneath debris and
occasionally in the upper
surface of the soil.

Usually limited té the area
in the immediate vicinity
of  the breeding media, but’
may fly 2 to 20 miles under
certain conditions.
In buildings, on ceilings
and overhead structures.
Outdoors on grasses, weeds,
trees, shrubs and clothes-
lines. : -

Rests on foods, walls and
furnishings. Outdoors
on the ground, on garbage
around porches, and to

_some extent on vegetation.

4

Outdoors in grasses and
weeds.

Decomposing flesh or animal
matter, excrement or gar-
bage '

In 3011 to a depth of 1- 1/2
inches to 2 feet.

[

v . ~

Disperses widely in seargh -
of food and breeding :media, . °
commonly 3 to 4 miles, = -
sometimes farther than 10

m11es

Usually outdoors on the

ground, on garbage, and on
grasses and weeds Enters
house in spring and fall.

Tends to alight on foods

rather than walls and ceilings.

v
9

ek
£
T
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n“" K Sanitation: Sanitation presents the most fundamental approach to fly ‘
control. In many locations, it may be the nly satisfactory solution to-a
fly control problem. In others, it may be onomi, 'y infeasible.to L
practice sanitation to.the point of.effectivejfly Q) rol. Most situatiOns are
between these extremes. InLgeneral, sanitation is not being utilized in our

fly control operations to thé optimum exﬁent. : ' g ‘
. a . . '. . . : !
Sanitation in fly control consists of cleaning up or(tovering-up the

various media which "are suitable for the‘development of fly larvae or which are
attractive to adult flies. Optimum use of sanitation-in fly contgol requiress »

‘the recognition}of fly breeding media. In the~city, garbage is probably the
orgia, revealed

1f flies and

major source of the fly population.- A survey in Savannah,

- that the city garbage dump was the most important single sour

ns were the second principal source. ixty percent

the individual,garbage
of all garbage containers in'-the city'were found to be activ y producing flies '
in "garbpage sludge"‘in the cans, or in the soil immediately upderneath “In

_residential areas; do eces ranked next. Other important sources ‘of f1y

production were”privies, abattoirs (slaughter houses), poultny houses and stables

A rathet. unexpected observation was that certain areas highly atgractive to flies,

N .

;such as. grocery storEs, feed stores and dairy plants, were. not supporting . B

J R {-'lr /% K
ylﬂ'significa % fly breeding except in their garbage areas.

REPRR

'porting pn sanitation'in relation to fly control, polnted out

. sé'ucqu Vif

:{ .several\g”: N "‘“onlytoveriooked as sources -of fly breeding On da1r farms,

o a higbfpretg, ﬁ% ack food,,Spilled and permitted to become® moist/ may be the
ma?or é;n;ce:oflﬁheffly population rather  than the manurefpile. Temporary * -
“manure piles on the ground or residues in manure spreaders (or garbage trucks)
may:be serious sources - of fliesf Cattle urine pits in earthen floors w1th but
little manure in them-have proved to be a heavy source of flies. Of course,,
the manure piles from the various domest1c animals may be serious sources of
‘breeding. The most direct‘control in’these is .to spread the manure in the fields

regularly and frequently'enough}to prevent development of fly populations.

'lIn'somefareas:ithis may have to be done oftener than twice a week.

-

.w - o )

) : o - ST AN 5 ' '
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Around restaurants, the prooblemh may be quite dependent upon the degree °
of sanitation that can be practicably achieved in the surrounding area, -but
sources of breeding very close to or within the restaurant often are overlooked
Fly breeding may come from garbage area eVen thougl the cans are washed
clean every day. If liquid foods or wash water containiﬁg food are allowed
' to seép into soil, even though the soil may be under a platform,_between'bricks
or under a gravel cover, fly breeding may be heavy in'this sofil. rScudder)has,
drawn attention to scraps under.a loading platform 'as a source of fly breeding. -
Other sources are: scrapings and grease accumulations around stoves; sludge |
accumulations in corners and in drains; scraps and mopping residues that.may,
COllectxunder counters, tables, refrigeratorsvor shelf bases;}accumulations in

the pits of"dumb—waiters; and even dirty dishes, unrinsed cans=or‘soiled linen.

In certain areas' industrial waste may be a serious source of fly breeding.

Control in such locations is essentially a magnified ,earbage handllng problem

and, again, saturation of the soil with waste should not’ be overlooked as a

factor which may provide an- adequate flylbreeding fnedium. This saturation may "
occur in soil under gravel or blacktoppednparking areas.

Min1mi21ng attractant odors may be an important result of sanitatlon
Maintenance of d clean garbage can, properly, covered may be of more value in >

fly control through its failure to attract flles than through- elimination of

7

breeding media. Keeping dr1veways, yards platforms, and floprs free from
materials attractive to flies may lessen the.problem greatly. Don't permit a

premise to be any more attractive to flies than the operatlon 1n“it absolutely

3

requires.

Don' t overlook the importance ‘of moisture in fly breeding media. Often

&provisions of simple drainage will aid control
K - / .
Although it may not always be possible or economically feasible tg practice

all the sanitary measures that would contr1bute to fly control, very frequently

simple sanitation will ma the difference- between sat1sfactory and unsatisfactory

fly control. Sometimes, iklng results can be obtained through san1tatlon

alone. It is important that the pest control operator be able, to recognlze

potential fly breeding media and that these be elim1nated as sources of populations .

to the extent possible.. . , v ‘ .

—
€D
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Any sanitation program in fly pontrol must be tailored to fit each specific
situatio&. Basically, it should include any step that will help to eliminate\\\\
or prevent the establishment of any@nedium in which fly larvae will develop I
or which will be attractive to adult flies. The following procedures are

typical_of those that will heIp if they can be effected:

.l. Garbage disposal. Use standard 20—gallgn metal garbage cans with tight

1ids. Train and wrap garbage. (Réep lids on the cans. Keepwthe cans
clean.» An aid.in keeping them in. good condition -and ‘clean is to paint
the bottom and seam edge inside and the top band edge with a paint such
as redqtead. Wash the cans?regularly and do not permit the washings to
soak away id soil. ‘Collect-the .garbage at least twicé'weekly. Dispose
of it in a sanitary landfilljor’by incineration, not on a dump. Keep
disposal equipment clean. When garbage or other -potentigl breeding ~
! media is placed in'a sanitary landfill it should be covered with at least
6 inches of compacted soil. thin layer of logse soil will prevent adult
flies from depositing eggs on the media.“ If the gedia is infested before
being covered adult flies will emerge unledé the soil is compacted on

3%ey can do so through more than 60 inches of loose §oil._

:2? .Animal/excrement disposal.; Clean regularly and dispose:pf"the wastes at

léast twice weekly in.such a way as to minimize fly breeding. Keep

disposal.equipment clean. T . o

- o o R
.3. Clean up and.prevent re—establishment of accumulations or organic matter
. g

14

such as waste foods or feeds, moppings and drain accumulations, residues.
'under equipment or storage platforms indoors, or industrial wastes or

residues or- o;ganic mattér in yards, alleys, garbage areas Ot under .

7

loading platforms.

T

4., Do not permit organic residues to remain in empty containers or soiled

linen or other fabrics. . ) . -
N

: - ' . N \ R .
-5 Drain areas ‘where waste organic materials may accumulate.
i R - - . .

Screening .and Prevention of Fly Entgy . . - : : I

L X@he practice of screening for relief from fligs hds been practic for

" so many years that little specific comment is necessary. As the resi ual

\
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'insecgiciﬁes have become lesaheffective, it has become increasihgly necessafgi.
) to obtain as full protection as possible from-screens. Surveys have shown l ‘
fhaf»screéns are 97 pgrcegt effective in preventing fly entry into homes. - _

Screens.of 10 mgfh (10 openings peillinear‘ineh) arg satiffaétorf as fly .
barriers. Eighteen mesh screening is required to exclude mosquitoes, but’ this"
~ reduces the amountuéf light and air which can.paés through by 36 perceﬁt
@ZO sh reduces it 204percent).' All entrance doors, windows and oth r ventilation
portEeshould be equipped with tight-fdtting screens. Scfeén dqo;s éﬁjﬁid.opeﬁ
- outward. In bad situationé, a double set of doors to fogﬁ a véﬁtibulé méy be
‘f value It is usually unecessary to scfeen”abévé;the_chird stor¥ of a bﬁildingﬁq

\0
’ ' , _ . * 4' N . < Vs
Doors .which must open for customers, trucks or passage of commodities ™. -7

may permit entry for flies. Where suth doors are open constqntly,'an airstream may

st

be used to prevent fly entry.
An airstream that is effectLvelas an’ insect bérrieflmuét have a\veloc;ty of
1,600 ft./min. or more. Eﬁpipment must, be deSiéned for each individual installa-

]
\\;}on. PCO's are not likely to have the necessary engineering skills to

. evélopqadequéte installation. PCO's may ‘serve as agents fpr‘firmsfﬁ}oducing

¥

." such equipment. . _ . . . - ) 4‘. ) «\
v ) . .\ K . - B
o ‘o 4 ' t? . ’ T, ~ L /'/ ’ ¥ L \
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General'Remarks : . N !
ey :

-Customers who call you about fleas will,see small dark insects that jump.

L]

N They may be biting the customer and there is usually a dog or cat living in
* the house. Customers most often. call you about fleas upon reﬁurning from vaca-
'tion Customers who are being ”b1tten but don't-see any jumping insects or

+ have any pets’ probably don't have fleas. and you. should suspect some other

cause of the "bites.' ’ : . .
! “5‘1« - . R f

You' @eldom need to identify the species of flea to control it. 'Both ghe

ﬂ‘-,infested animal rand the premises should be treated for best control The
o animal should be treated by a veterinarian or by the owner, not by you.
Description and Life History o K

_ Adult fleas are w1ngless, red brown to brown of black 1nsects They range-
from one 31xteenth to* one—eighth inch in length aqg.are flattened from side to

side. ’ You don t need to know what spec1es”you are dealing w1th 1f the host
animal is evident. , : ) A

The. foar states of development of fleas are: egg, larva, pupa, and*hdult
v -7
The time for completion of the life cycle from egg to egg varies with species,

'temp rature,fhumidity, and fgod ﬁnder favorable conditions a generatlon can

be _om‘leted in as little aé\tzz weeks., It can be as long as eight'months.

"Eggs are usually dropped while the female is on the host. They are smooth, , -
‘oval, light colored and large enough to be seen with the naked eye. They fall"to
nthe _ground or into the nest or bedding of the host since they are not attached
to the host. The female may lay several hundred in her liftetime *Eggs hatch

. in two days to :two weeks.' o ‘ ' q

Larvae of fleas are slender, straw—coloredf actlve w0rmlike creatures.. They:

are blind, avoid light and have chew1ng mouth parts . Their food is the o;ganlc\x
- debris usually found in the bed of the host The feces of the adult. fleas

/are composed of more or less digested blood and are ‘an 1mportant part of .the -

/

larval diet. The three larval instars are completed in from one week to severaf
. . o . i . - . o . N

months. oL




Pupae of fleas“are:hard to find as pupation occurs in a cocoon which'isv
covered with organic debris. 'The pupal stage lasts from.fiveldays'to more' .
than ‘one month. - o L L . Y Lo f o
- The adults may remain in the pupal chamber for extended periods of time. .-
They seem to be Teleased when“a“host i 'near, possibly because of vibrations or .
sensitivity to the body heat:of a'host. Adults can resist starvatlg%7for
extended periods both_before and after feeding. With occasional'feedings adults

['df some species may survive for more than a year: When not feeding or search-
\ - : 4

ing for food- fleas hfde in cracks, coarse fabrics or debris

y

There are sevdral kinds df fleas that attack both animals and people in
this country. The dog flea and the cat flea attack either cats or dogs,'and the%
lboth bite man.  The cat flea is much more common and feeds on a much wider Tange

~of hosts than does the dog flea. The human flea, a serious‘pest in the \
Mississippi River valleyqand the Southwest usesfmany animals as hosts, although
hogs are 1nﬁested more often than other animals. ”'The sticktight flea is
primarily a pest‘of poultry, but may occur on humans and pets, There are a'great,

many species of tat fleas which are principally pests of rats and other rodents

but may also bite man.

“

~

.

’Feeding ;' | o,
The food of adult fleas is blood Without it, females do dbt .produce eggs. °

Fleas may feed several-times'a day when hosts are conveniently near, but they

‘can survive for weeks before a meal or between meals  Some fleas bf%e often,

taking frequent small meals. 'Others, which seem .to feed until d1sturbed do

not- stop feeding when full, but continue to pump blood from their hosts and pass

°

it out almost unaltered.

Problems Caused by Fleas

Humans are bothered most by fleas which cannot find their usual hosts

‘Dog and cat‘fleas in homes become starged when. pets are- kept out31de during

warm weather or are boarded’ ‘out during acations The same problem arises when
pets die, are sold, or are moved. Rock 'leas seek other hosts as soon as a’

rat dies. At such times, humans are bitten much more severely than ‘when’ the

usual flea hosts are- available for frequent feedings

°
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rfor serral weeks ;or months J#Q;h =3.;(" .. . , S

.
I‘flea bites and stings of most other -arthropods, Ants and spiders leave two

. N ? . \; ‘ .
How the problem develops: . Or anic debris found in the beddlng or . | ‘
The adults take blood

‘nests of animals prov1des food. and shelter for flea larVae

‘from an animalv(the host). Flea populations wlll build up if an animal and debris

| -
rare present. The adults ustedfly rema1n on the host.. When the host an1mak is .
I

fremoved the larvae and pupae left ‘behind %gvelop and the result1ng adults

;find an alternate host This alternate is often manw Fleas may also bite man

!when the normal host. is presGht 1f the fleas become too numerous.

Effect of flea bites: The ‘typical reaction in humans to flea bites. is the

v

|

,,;formation of-a-small hard red slightly ra1sed 1tch1ng spot. Bleeding

' TN [t
f usually occurs. .The s1ngle puncturé p01§t caused by the flea's mouth parts is

generally apparent in the center of spot. . These character1st1cs d1stinguish

marks when they bite. Mosquitoes;-bees, wasps, and bedbugs leave a large swelling A
or welt.. . ' . T . T o ) '
L . o . N . /y . - '

The majority of people bitten by fleas will have a reaction about as des=

cribed above. A few people have & severe reaction resulting in a general rash-
or 1nflammation Others show\no reaction whatsoever This failure to. react' ‘

.may be natural or 1t may be ac uired only after one hasrbeen b ben re eatedl L
q P Y

hes N , 4 L
: ., . .

o -

D1sea$es transmitted by fleas The irritation and the bccasional infec- . _

‘tions from scratchlng flea bites are the worst effects‘now exper1enced-by most
residents of the United States There gre some important diseases, however that
fleas can transmit. Wild rodents in the western part of this country are
plague reservoirs. Plague is transmitted from rodent to rodent and fron
rodent®to man by fleas. The Oriental rat flea*can also transmit murine typhus
(endemic typhus) fever among rats and from rats to man.
o » i - ,'\ . . ’
Control o _ . T ‘
" The steps for. controlling flea's are as follows : ,
1. Have old bedding of pets‘destroyed or washed thorughly -Have floors;
carpet1ng, upholstered furniture, ete. vacyumed if possible if the ) , )
host is or was indoors. Carefully and promptly dispose of vacuumed | '

‘materials. Animal manuie and debris should be removed from pens

[
-

1
\

and yards.

2. Have the host' treated or eliminated. If;the host‘is a domestic animal,J

Kol
the animal should be treatei.but you should never treat tHe animal.

ol

. T . e e e ——
. . . RN

) . e (.

’
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pet be treated by a veterinarian
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SELF-HELP QUESTIONS ON INSECTS PESTS IN BUILDINGS . W o |

D

r , oo I | .
Now, that you.have studied the section, answer the:e\;;esgions. Write
" the answers with pencil without-referring back to the text.  When. you are
satisfied with your ggritten answers, see if they are correct by checking' them
yin. the text. Erase your:answer and write in the correct answer if your first
answer is wrong. . . :

~ : . ' :
[

l.w List the identifiable ch?tacteristicszof silverfishiyopng'and adults: .

.
. - ;
;oo el
. %

2. In the home,.where are silverfish found/énd what is their food. supply?.

W
[y

( . ,' . s v . .

3. “Why arexgew buildings especially favorable for silverfish population buildup’
Bl e ' "

4. Describe the temperature ‘preferences of f1rebrats compared to the common

silyerfish. : » ‘ : .

: - . - : BRI N o
5., Which species of. silverfish may be found outside the home i% plant mulches? .‘

..

o . . . 1 ; . o .
o el , . _ . .
! - . . [T ’

',’ . «

b. Explain %he 11fe stages of a cockroach and the signs, left by these stages

iné‘cating infestations: o , : _ y
-, .

Y

)

. , | S oo . L - -
-How does the female German cockrgbch deposit her eggs? . _
' v - ’ ‘ L - N . . '
) fa :
) L o e
9. In which areas ,of the house would German roaches be expected most numerous?
, .

JJO.  How do* brown banded roaches differ from the German specles regardlng egg’
capsule depositlon and feeding areas of the home? - .
| (O}
. .‘“'. . . : ' NI
; ' . ‘ R . o
11. Describe the appearance of the American roach\and its egg capsule depositionl‘

4

’



12. -How may Amerlcan roaches spread and Where would the1r bu1ldup be the
greatest7 S “hT R S
’ N \& ' . . S , - N L

¢ Ty

13. Do oriental .cockroaches spread by fl\ing?

’
—_

rl4‘ “Descrilie the egg 1ay1ng and overw1n;e
r,pared to the house cr1cket7 _

4

ing habits of the field 'cricket %?m<ln

.-

. . B
’ . ) ‘ , R

feeding indoors and out?

1, ‘Whatddamage-can be caused by crickets .
o . ¥ i -. .- - - ‘ ‘ .
-»i . : AN . . : ¥ h/\\ ’ ‘ B .

16. What one characteristic can be used to ide ify an earw1g from.a cr1cket7'
Lare : . o X

v: (

at is %heir primary food supply?

I ‘,g

17. Are earwigs primarily nocturnal and‘w

2 ki

~

. t ‘ ' ' .
. . - . .
. Y - . -, . \ . e .
BN . . - . . . . . ) Lo
5 } . . ; PR
] . . . . -
' . hd . . T . : N . L - . .

’ 199‘.A boxelder btg must- have what host plant present to bu1ld up to lad%e numbers? °
' Also explaln contron recommended for this pest L. \\g: e

_'» . . . . N
“ . - . . - o)
. . i , ‘
Iy e : ) ~
" - . N
N

f 20,:.Descr1be the one 1dentifrahEE‘character of bedbugs which allow them to live
o practically unnoticed : . . )

LY ’

AN M % A . ,‘ ‘ .
21. What is the food supply of bl§¥ugs and how long c@h life be sustained without

. feeding’ . o 4&§%ﬁ,.:
. . ' @a‘;}% p S
5 TN
3 T ) C ‘ N . . r../"f.,,.‘ .
=.22. Do\batbugs and ‘swa¥low bugs feed on man? ) '
1l i’, . 2 u . A
23. Will book lice be most numerous 1n old or new bulldlngs, and what- is their
food supply’ ST . _ : .
. i ¢' ~— )
"~ 24.  When human lice are.discovered 1nfest1ng a customer's premises, what -
actlon should the PCO take° : . _ : . _ A(k

- 25. Can proper lighting be’used to répell ground bettle.inféstations? - Explain. '

@ ’ ! » B C { _‘. - | .
: L _ o . ?'5 ‘0 e \/j

3
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B R ) IV .:' . . . . . ' % )
26., What controls are suggested”for elm leaf beetle contrel? R
- v g " W . ' : e, g . E
. . . . . . ‘ .\' .« - s . ) . -“
v ‘ . 3 i o . : e s ‘ o
27. Name two‘plant feeding_weevils who éommoniy‘may invade the home: L '

28. ' List for each of, the following their full 11fe cycle, thelr feedlng hablts‘

" and their affect on' man-and his env1ronment._ ’ o
| . ‘o P L o te
: : . ool C 4 . :
a. ants, oL s : L .. . i L
v § i - . k . 3 (,‘. + s
oY - . -7 ) ’
, . BE .
v Al . LY -
- N - < . ) 4
_oD« Wasps . ¥ \
%, L ;
- ~ ' ’ 2
4 - °'. ’
' . . I
.- . - .
. N / a e B > <
T g , S P
- c.. honey bee . . - . . L S .
4 Lo T .o ' ' e L : 4
- - . s
4 4 ‘: ot £ Vo o -
. 4 .
" . v - . e
’ )
o P
"o A .
d. carpenter bee _ ‘ X ’ :
.
. ] )
IN %-‘ . . -
,L’ 2 ! :
. . . - .
. 29. Describe physicdl actions. that can be taken to reduce mosquito populat%?nsﬁ
F( . t. - ' 1 !
. . ~ ‘ . . 4
: . B - . . _ ; N
o < L. ’ . .

e

30. =When moth flies  are f0und in prlvate re31dences, what ‘control methods should
be followed'2 o . . R . _ : . ‘ .

v
7
r ' N ? ! »
- &
v
v R) v s = e
' ; r: : a 3y T .
1 . - I
- A" . y ‘ “ N > -
4 . " ° Y ’
A A
- . R - - - s - '
' .
i S
° . o =, : v . P -
< \ N
- P . ; .
- - ¢ 1
s re N . , -
e
- ) o D 0
D . . ..
- ¥ J 0 v B N ’
s ¢ 4 /
| ° > ) 7 B
. - . /
, g ° .
R , g /
4 . = . . . ‘o N
N * - - 4 ’ T .
~ . K ’ M -
. - /s
. s
N . - N3 7/
> Lore ¥ J .
M . -
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31. Explain the life cycle of Drosephile flies and where each stage may be found:

-~ .

S )
32, Will rottgg:fruit attract Drosophila?. What are some primary attractant
materials? . B ‘ N ' .

.

33. Name the primary control’ consideration used:for Drosoﬁhila fly control:
e -0 . '

-~

3

34, The larval stage of the cluster fly is spent pr1mar11y in the body of what
host? ©

2

35. What are the adult boa% characteristics of the housefly? ~ ' .-

:36. List four factors to cons1der when establlshlng a good sanitation program .for
housefly control: '

.v
o

:f 37. What stages are present 1n the life cycle of the flea and what affects 1ts
full development7

-

- 38. Explain the feeding habits of adult fleas: . | .

N ‘ \
= 39. List the ghree steps required for proper flea control:

¢ e 127
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.. INSECTS OF STORED PRODUCTS AND FURNISHINGS, - '

X N P .

SAW4TQOTHED_AND,MERCHANT_GRAIN BEETLES

The saw-toothed grain beetle, a common pest of many stored food products,
is likely to be found any place food is found. The merchant grain beetle has
- a simila%\appearance and hab1ts, but prefers warmer climates -
X " . /
Description, : : _ v . ' '4' juki/f- .

The egg, larva and pupa of both species are the same in appearance; the

-

adults differ slightly

. . :
The miscroscopic egg is white "and elongated Eggs are laid singly or im
< . ' .

A

small cluSters

A full grown larva is less than one-eighth inch long. The dirty white back-
ground contrasts with the yellowish plates on the back. There are no pbinted
projects on the end of the body and, unlike a moth larya, it has no pLo—legs
(legs on the’ abdominal segments) The larva is active and can move with good speec‘

The pupal case 1is a capSule of glued foodstuff fragments. The prominent

projects on the thorax will become. the saw‘teeth" of the adult.

The adult beetles are brown, flattened, and slightly less than;one-eighth
o . : ‘ ' . \
long. Six projections like saw-teeth on each.side of the thorax (between the head

and the wing covers) are characteristic of both species. You can see these: "teeth"
N : ¢
easily with a hand lens.- : ' V( ) S
: * . S :

Both species lay eggs in‘the jood materialband complete their life cycle'there.

\
A

The adults? which never fly, - live 6 to 10 'months. The most rapid development\

. . o
occurs at temperatures of about 90°F.

v

Life History

. ’ ' . . X \\‘
Saw~toothed grain beeEles lay an average of 375 eggs beginning about fiua——f””

days after emergence and continuing for three or four weeks The eggs ‘hatch in
three to five days, the larvae matdre in two weeks, and the pupal stage lasts

for a week. - An entire life cycle can be completed within a month. , ' .

ﬁevelopment gtops at temperature about 100°F. or below 68°F. All stages

die within an hour at 125 F, within a week at freezing temperatures, or within ) R

e . Yy

-/

Q . ' . I : ' . .
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a week at free21ng temperatures or with1n a day at 0°F. Relatlve hum1d1ty has c
- (4 ' .- e

@ +

little effect on survival or development

Merchant grain beetles lay an average of only 200 eggs over foqr‘to.sik
weeks. At least five weeks are re ired tor a complete life cycle. A1l T

..stages are killed w1th1n an hour a 125 F or within four days\at 37° F. Relative

-

e humid1t1es below 30 percent usually stop development. Pt .

' . . ~ g - - : .

Food Materials Infested - I g

“  -Both- beetles feed orr-a w1de variety of. food products. The saw—toothed
*

NS o
graln beetle has been recorded from: grains andAgrain products——alfalfa seed, -

‘barley, breakfast cereals, cereal raf baits cOrn, ‘corn beads in. Jeweiry, COrnmeal
A jorn sta¥bh “lour, macaroni milo, mlxbd feeds pats; poncorn used’ as a packag-

lng material, rice, shuffleboard wax, and powdered hand soap. contalning cornmealy

wheat and wheat bran;’ spices and herbs, nutmeats, dried fru1ts, miscellaneous—

"baking soda, bird seed candy, -chrcolate, dietetic food concentrates,vdried dog

= . X . .

food drugs dry carpet cleaners, garbanzos graham'cracwersy hay, peas, safflower

‘ seed, snufr, sugar, tobacCO, vetch seed and food crumbs in furniture.

s N

”;¢~The merchant graln beetle probably infests many of the above materials

-

Many of . these records may, in fact, be based on the merchant grain’bettle

1'because of confusion in 1dent1f10atlon The merchan% grain beetle has speclflcally

‘been recorded from: cocoa, copra meal, cottonseed,_dog food, dried flgs,ggraln
.7 : © T ‘ '
and grain products, nutmeats,.oilseed cak

palrg products, raisins, safflower

meal, and ,spices,

4

e

3 - . . / 1')‘}
O . ) : .
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PCO's often encounter either the confused flour beetle, or the red flour

beetle in food products. The red flour beetle, which flies weil, is more common

in farm grain storage. The confused flour beetle does not fly.\\The appearance -

and habits of both are-similar. . ,
. ] . ) » { —

Descrigtion - i L , v . . g}}
/ The egg is white and microscopic. " Food particles adhere to a stick sub-

- . 3 . . ) Nty
stance on the surface making detection difficult even with a microscope.

- L]

EI{I(? ' . ; ‘1(} ) ; i
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< ! . ©
The larva is cream to yellow, slender and wiry and neaches a size of

three sixteenth inch. There is a pair of pginted projections at the rear end.

. . ' . , v i .
The pupa’is white to light brown.but is not encased in a wocoon of gilk

l

‘or a cell of food particles. . o -

:

The adults of both spec1es are sh1ny redd1sh brown, flattened and' about
- N I

one- elghth 1nch long . 7

-

Life History

LY

.Theﬂﬁemale.lays several eggs daily during the first three months. ~The .
‘adults may live for a year or more, are very active, and run quiékly for cover

wher disturbed. They can work their way through imperfect seals into almost any

container because of theirlshape and'small size.

Floq‘tﬁeetles may be found on the surface or deep within the food material.
In fact, they may complete several life cycles w1thout being not1ced until the

material is used and the infestation uncovered.

Food Materials Infesteéed : . ,

3 ‘ ’ X . ) . )
Flour beetles cannot breed in clean, undamaged grain, but they can feed on

whole wheat kernels with a moisture content above 12 percent. They breed

readily in flour, damaged'grain, grain dust, and.related:products. The. inséct

is usually transported 1n qnfested flour karge populatlons can develop 1n flour,

.

v
crumbs, or other food accumulatlons 1n cracks and crevices and 1n voids or

v,

hollow metal cab1net doors. TV viewing rooms are often accompanled by ' snacklng

and the crumbs left behind in furn1ture can become 1nfested

q ‘ A

"These beetle species have been recorded fromﬂj'grain and grain Broducts——

breakfast cereals, corn, cornmeal, flour, millet, milo, mixed feeds, oats, rice,

rye, wheat, and wneat bran; nutmeats; dried'fruits;'miscellaneous——alfalfa seed,
beans, beet pulp,'chocolate, copraimeal, cotton gin,trash, cotton seed, cotton
seed"hﬁllsf:cottonwseed meal, flax seed, peas?'powdered milk,.safflqzer seed and
meal,.suhflower seed, vetch .seed and spices.‘ ' o ~

: 8 . >
et . .

Aruitoxt provided by Eic:
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\ ) - DRUGSTORE ‘AND CIGARETTE' EEETLES
ihefdrugstore‘beetle : found'thrOughout the United States.f It will

infest almost every known lant or animal products It is found in homes as

well as commercial establlshments

- .The cigarette beetle is found”throughout the United. States. 'lthcommpnly breeds
in tohacco, but because it infests.a variety of dried plant products, the cigarette
beetle is often found in food handling establlshments and in homes. It is '
s1milar to the drugstore. beetle. ‘ -

1

Description
The egg is pearly white and microscopic);n size. It cannot be easily seen

with the naked eye. - : ' B n . -
- ‘ : : - 7

| " The full grown ‘larva of the drugstore’ beet s C-shaped (grublike) and
about three s1xteenth of an inch long, It is creal y white with a brown head and
l»egs. Although it has fine ha1rs it does not hav ‘the fuzzy appearance of the lar‘

of the cigaretfe~béetle wh1ch is similar but coverkd with long yellow1sh brown

hairs. -~
;8

The pupa 1s concealed within a cell composed of cemented food part1cles

‘These cells, or parts of them, ‘can be«foundgln infested food products.

'The adult cigarette-beetle is a.yellowish to reddish bronn and.about §né—
tenth inch long. The head.ls bent downward so that the beetle hasJa distinct
”hump—backed" appearance‘ This appearance will distinguish it from other pantry
pests. . The female depos1ts the eggs 1n crevices in the food material. There
are normally three or four generatlons a year although an ent1re;llfe cycle can

be completed in slightly more than a month's t1me ' ' _.;akif
The adul drugstore'beetle'is-reddlsh—brown and about one¥tenth inch long.

It resemble'

the~cigarette beetlf but does not have the hump-backed appearance.
The drugsthe beetle develops more slowly and does not feed in the adult stage.
Normally there are only two or three .generations each year. '

‘~ ‘ : t \ | . ' '

) B ®
| : ,

) ‘ . ' ' o \ ) v '
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Food Materials Infested

The drugstore beetle is llkely to be found 1nfest1ng any plant or an1mal

products. Sources they have been recorded from are: drugs—1laxative .teas,

strychnine,” bélladonna, and aconite; nuts——almonds, peanuts, and "hippie beads'’;

Spices and;herbs——paprfka and red pepper;:grain‘and grain-products—-alfalfa, @:
meal, barley, copra meal, cornmeal,dflour, milo, mixed feeds, wheat,'wheat bran,
and wheat germ; other foods~—dry4dogvfood, bread, beans, coffee beans, fish meal,
garbanzos, spaghetti, instant chocolate,ﬁand powdered milk- miscellaneous——bggks,
and nanuscripts, dried flowers, beét%seeds cottonseed meal cucumher seed, -

mustard seed, leather, and some fillers and fabric coverlngs of furnlture

The c;garette beetle commonly infests dried tobacco and tobacco products

/ .
but it has a wide range of food sources ‘It has’ been recorded from: dr1ed fruits—

.

ra1s1ns figs and dates, spices and herbs—fginger, pepper, nutmeg, chili powder,

curry powder cayenne pepper, paprika tumeric, and saffron; rugs——oplmum and

belladonna, gralns and grain producfs——alfalfa seed barley, cornmeal, flour, o

lettuce seed, milo, m1xed feed, safflower meal, soybean® meal,. sunflower meal,

wheat, wheat bran, and r1ce meal; other foods—beans, -cereals, copra, copra meal,

fish meal, hay, and peanuts; m1scellaneous——pyrethrum powder, dry yeast, licorice

roots, dried flowers, leather, woolen cloth, bamboo.

Clgaretre beetles have damaged the leaves and b1nd1ngs of books wh11e~
feeding on the paste. They have also damaged overstuffed furniture when<

infesting the hair,- straw and%other stuffing material.

. haed
.
s . v - °

" GRANARY ANJ RICE WEEVILS -y

. " The .two weevils'of primary impOrtanceAé%at attackj:%ored grain in t#e
United States are the'granary weevil and the rice weev1l As they generally attack
only. whole gralns, you w1ll se]dom find them in res1dences ' They are ‘most commonly&
found ip gra1n storage faclllties or processing plants utlllzlng whole grains.

‘Both specles are- gimilar in appeara%re but different in blology
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Description " ' : '

, The egg, larva and pupa are in,grain kernels,hSo‘are rarely seen.‘ The?
white larva is leglesss;hump—backed;rand'has a small tan head. The pupa has

.a-spout like the adult.

The adults- are one-eighth' inch long and shiny red-brown to almost black.

They have a snout common: to all weevils.  You can diétinguish-the two species’

" as. follows: T ‘ . . -
T . . - o . ’ o ‘
Granary Weevil ot .. - «Rice Weevil
LT ”Uniform color . . ) .l. “Four red-gold spots on W1ng N
R - ‘ oL covérs. N . R
: ) - . c. L 4 . o .
2. Large, oval pits on pronotum,. 2. Smallz round~p1ts on pronotum.
- N i
 (are between_head and wing covers) S Y e
3.i:H1nd wings poorly developed; . © 3. Hind wings developed, tan fly. :
. can't fly ’ T '

=vSigns of Grain Damage

The emerging adults cut exit holes the grain. The granary‘weevil makes .

holes larger than d /he rice weev1l and the holes tend to be. ragged rather than

e _"\ = - :‘ N
o ) <

Life History , a - . o ‘

. . v ’ - - a ‘

The female drllls a tiny hole in a kernel of graln, deposits “an egg - in,

smooth and round

the cavity, and then plugs the hole w1th a gelatlnous secretion. This "egg .
plug" is difficalt to f1nd even with a m1crosco%e ‘The yoyng larva'bores toward
the center of the kernel feeds, grows, and eventually pupqtes there If, the
kernel is. 1nadequate, the larva dies there 1nstead of leaving the kernel New

adults bore emergence holes in the kernel from the, inside and leave to mate and

-

B . R
- start a new generation. ‘ ) : _w'
o \ N

Grahary weevil: Fe/;les lay about 250 eggs. At 81°F. t6 86°F. the egg

hatches in threg days,kthe(larva matures .in 18 days; and the pupal stage lasts

for six dasé. A complete life cycle can occur in four weeks. Only one larva

develops in a grain 'of wheat. The adult lives-for seven or eight~m0nths.
- v . -

Very few eggd are laid befow 6OOF..but the weevil can survive two months

or more of 35°F. Death occurs in one -hour at 120°F. and in onewﬁélf hour at

4 -

130°F. S o | ~
P ' 114 _ “ . '
£ : . b
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- Rice weevil: -The female layS'300—4OO eggs. Development is only sllghtiy Slower

Py .
a t >
]

'than~the‘gfanary weevil; a life cycle requires at least 32 days for completlon
side of the’ center

f

TheAlarvae can develop in one. wheat kernel, one on either,
] L N \
‘. divider." These larvae do ‘not pené%rate the divider as do granary weev1l larvae.
}
Rice weevil adults live four to f1ve months - Unlike the granary weevil, Tice

weevils do fly. "In the south’ they .may fly 1nto the field and infest standing

grain. These 1nfestatlons grow rapldly after’ the grain is barvested and stored //

The rice weevil develops_most rapidly‘athloF. to‘869F - but it cannot

.l : . h al : fo) . - s
withstand cold. It is dormant below 45 F. and-two weeks of freezlng temperatures
It is as.susceptiblé to heat as is the granary N ;

usually eliminate an infestation.
- '

~

s~

weevil.

—

Food Materials Infested . “‘E‘_‘ ) - ‘ T
. . . ] (::’ ) R ot

1

These weev1ls 1nfest and breed-almost solely in whole ‘kernels of gra1n_

such as oats, wheat rye and barley

They occas1onally infest beans and nuts. . !5

Rarely -have they infested caked or. compressed flour products such as macaroni -

‘ and spaghetti. The adults can feed on flour-but cannot reproduce'ln it.

4 v . e
. . P

o - e e “ Ve
,e(a Lo MEALWORMS ' S - .
) . I / | . N . v ' R . . ‘3 . . . e

» ’

' You wlll usually flnd mealworms badults'and larvae) in dark damp, places'

-

in spolled graln products . In resrdences, you will most often. see them in
basements or at grade level. The adults are easlly confused with ground beetles

in appearance The dark mealworm .is found throughout the country;, the yellow

mealworm is more q0mmon in che north. Both species are similar in appearance

" and blology Control of both is the* same. Méalworms are raised in large numbers

by some people for use as f1shvba1t or as ‘food for birds‘and other pets.,

N c @
Description ' R TR , .
' _ ) o L ' o
The description below applies to both species except where noted.
- - <A

The'éggs are white bean-shaped,’ and about one—twentleth of an inch long.

The young larvae are whlte but darken with age. They. have a h1ghly pollshed

{gr"

"y . . ) . .
. . ) <

,(_‘ D . ‘ B
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» appearance and grow.to a length of one and one;fourth inches. The yellow meal

worm is honey~- yellow and the dark meal worm is yellow—brow !

ra—

. [ o ) -
hey are notfghclosed

. / ‘

The pupae-are white at first and then'turn_yellow,
in a case or cocoon.

.The beetles are robugt, black and slightly more than one~half inch. The
yellow meal worm adult is shiny black“ the dark meal worm adult is dull black.

" The Aadules greatly resemble many ground beetles in size, shape and color; but .
1t S 1mportant to d1st1ngu1sh them from ground beetles ' - \\ T

‘ 4 -.", . - .
Dist%ﬁguishing Mealworms from Ground Beetles

y -
-

v : «
If many larvae are present, they are probably’ mealworms, as ground beetle

.

larvae——if seen. at all——are usually lone 1dd1v1duals Ground beéFle larvae are-

¢
. o .
8 ~

not highly polished in appearance. , , , ' , N,

N s

If only the adult is’ found examine the hind' leg with a good hand lens

L 4

or ‘a microscope. Ground beetles have f1ve tarsal segments. Meal worm adults

have only‘foUr‘tarsal»segments on the-hind. leg. Meal worm addlts do not mové‘as_:

rapidly as ground-beetles. Y ) . T,
/‘ L . ,- PR S i ..‘_ .- . . . . . o o
b Infe Cycle//— " v . L '

8

The eggs are laid.singly or in small clusters in th

.,
Y

reeding media in the

spring They hatch in four days to two weeks The larVvae usually mature by

fall but don t pupate until spring Development stops at free21ng temperatures

Two years may be spent in the ‘larval stage under adverse condltlons The
' mature larvae usually come to. the surface of th! food to pupate and may wander

‘some distance ‘from the food material They occas&onally burrow\in y soft,
. \ [ .
rotting wood ts<pupate. The pupal state lasts from 7 to 24 days. :

. 3. . . ‘
. ~The adults hide in dark places and are most gctive at njght. They are-
strong fliers, however, and attracted to lights They usually\live for two or

. 8 . ,
three months ' ) ' " - S A

Materials Infested .
. * e R »

S
Mealworms are primarily scavengers and prefer to feed on decaying grain or.

'mllled cereals that are damp and in poor condition. They haVe been reported

as feeding on cake ‘mixes, corn cobs,.cornmeal COrnstarch a}l grains, mixed

_ feeds, cereal rat ba1ts, potatoas, brah, flour, oatmeal, bread, crackers,

P
-’
. . 3




as a, year.

After hatchlng, the larvae will seek faod, and 1f what they find fulfills the1r

dark: env1ronment is preferred

s : -3 - o F/

e

. dried soups, meat scr:zs, feathers,-dead insects, and litter from chicken houses.

Chické§ litter is som&times used to fertilize ‘lawns andt if infested, can lead
to large numhers of mature larvae migrating inddors. .They have also been

found living-under old carpeting in 4 damp area.

DERMESTID BEETLES (HIDE, LARDER, INCINERATOR)"

- , e
" 'All of these beetlés are dark colored, 'typical oval dermestid shape, and
. ‘ T, ST f - . 5 9
between three-sixteenths and three—eighths’inch’&n length. 'The full-grown larvae

are longer than the beetles, often attaining a lengthvof oneéhalf inch.  The

. * ' N &2 . ) . .
larvae are slender, densely. covered with long or short hairs, and‘each bearing a

. ) . . d
pair of distinct spines on its dorsal.side near the tail end. The direction in

which these ‘spines point often determines the'species.' Larval color is’ usually a:

‘dark to reddish-brown. o i_- ' ’ b f: af
| S £ :
Life History _ _ 4F
The development period of. the four beetles descrihed here cap vary consider~
lably w1th d1fferent food temperature and'humidity conditions. One c A
ths

enerally expect development from egg lay1ng to adult to be one to three m

e
Under adverse condltlons however thlS period may last several years. Ad lt

beetles may llve two to three months, ‘and some have been recorded 11v1ng .as long

. ' : : : 4 v .
. . A »

o ,
Habits and Habitat ™ I G4

The larder and hide heetles afelworrd—wide in distribution where they occur

both i b"ildings and outdoors Adults appaxently require a hlgh proteln d1et
8

prior to oviposition Eggs are laid on or néar food su1table for the larvae

development needs, they may rema1n on it throughout their' growing perlod A

\
~

, : - | ’ _
Foods are numerous, and places of infestatibn varied. The larvae and’ Qdults

' will feed on almost any animal substance wh1ch is dry or in the process of

'le L. . L.
., .
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“

They will also occas1onally feed on dry vegetable material,

4
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nimal matter is necgssary for completion of development In homes AN

. and storage areas they infest cured meats cheese, dog--food, fish, hair hides

(including fur pieces), stuffed animals, and even fertilizers that may contaln

substant1al amounts of animal by- products Damage to wool as such is rare.

¥

Although the’ 1nsects are often found in raw wool storage warehouses, it is

¥
beliéved they feed primarily as scavengers on dead 1nsects of other species.

In?rommercial eStablishments larder beetle ‘larvae may be found 1n

stuffed animals, horns, hoofs, bones, hides, hair, fish meal, yeast ‘nnd spoiled

‘potatoes.

,objects as 'kitchen ranges, meat blocks, butcher wrapping counters<and - food

Accumulations in partitions, cracks, and other obscure places make such

machinery possible harborages for larvae. Dead insects, such as bees ln walls,

and abundamt grain and stored foo

product pests may be sufficient for development

of this group of beetles, anﬁ carcasses of rats, mice, squlrrels bats, and birds.

‘may become infested.

of these beetles in homes. -

-

e . . o
ey 0y

Dead animals in partitions or chimneys are frequent sources

At,the completion of larval development the larvae usually leave their

food and migrate to some protected place to pupate. '-This migrdgion may extend

over a cons1derable area and if juitablgrcracks are not found the larvae will

burrow into
are often foun
wood,
cables.

.aluminum appea

aterial t01make prot

cted cells for pupatlon The pupae, therefore

in materials which are not food. Damage of thlS"SOIt 1ncludes,

cork, le d, mortar books,'woolens, tobacco,‘and even'underground telephone‘

Larval
./.

have been reported cutting ‘through, lead and tin, but steel and

‘to be 1mperv1ous : Normally, such borings are little longer than

the larvae, but occaSLonally they may extend as deep as 10-12 1nches.h Severe

borings.

Control N

The migration 1 tendencies of these beetles make the locating of the

4actual infestation difficult,-and sometimes complicate "the control p1cture

the 1¥r€ée go- quite some ' distance so .that they and the pupae may be well

:scattered throughout.a home or other Building

eliminated.

’

even after an. incineritor i% cléaned out. or other source of infestation 1s

/ 4

.

173

The adult beetles may be pre

. cases have been regorded where structural timbers have been, weakened by numerous

v

Often

'

It 'is sometimes hard .to tell~where they are, so that control is
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_ sometimes a matter of guesswork and stragglers may continue to emerge for.

weeks ‘therdafter. It is also frequently noted that larvae in all stages may

leave food materials and seek crevices at times when Ehey are not actively .
feeding N : ‘ . . | o ‘ o A
Dermestes lafVae are sometimes considered beneficial since they are good
_ scavengers and are’ even used‘to clean the flesh off animal skeletons for the

preparation ofJnuseum specimeds.

-
.

e TROGODERVMA (CABINFT BEETLE)

Description and Life Histggy

. The cabinet beetles are similar in generalJappearance to the carpet beetles,
and must be examined carefully to avoid misidentiflcation. The adults are -
small and oval rangingpfrom one- tenth to three sixteenths inch in length. " The
base color is black to brown with very indistinct markings on. the dorsal surface
~as’ follows: Dronotum often with prominent reddish—brown markings' wing covers y
with irregular reddish bands and spots, dorsal hairs pale- or white, the l!tterf
usually forming patches-on both . the pronotum and wing covers. The larvae resemble ‘

those of immature caypet beetles and 42; “yellowish- brown in color. The laterag

hafrs are not form as long tufts, however but as soarse, ind;yid al hairs of.
different lengths. =~ L ‘ QQ;)h o _ ‘ ).
Development time from égg to adulb emergency usually 19 from wo to five
months, but-inadequate food supplies may greatly lengthen this: peri d The fact
k that the farvae molt 8 12 times. results in the acqumulation of many cast skins
Sn the surface of the food The number of molts-may‘also»increase~w1th inade- -

quate diet resulting in increasingly smaller larvae-until death occurs, or food

is f0und L o R B

"’Habits—and‘Habitat‘”*' - ‘ ' : CoL . . "

vy

: " As is. typical of dermestids, the larvae shun light But the radults may be

-attracted to it after ov1position The adults do not feed. ‘Foods of the

cabinet bee%}e larvae are various and include prepared food mixes, flour,

“r .

cereals, dog food, nuts, dried fruit tobacco” and'occasionally grains. They'have

even Been found in,vitamin capsulesT The larvae are_well—knownﬁpests;n$ insect

5" R
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collectlons, belng more dist1nct1ve ‘even than'the varied carpet beetle in most .‘

\

of - th1s count{y Outdoors, these dermestids are scavengers 1n“the nests of bees ;
3 '_‘
and wasps Their’ presence in mud dauber- nests in. attics of homes is a constant)'
A\ . ey
source of 1nfestatlon for the rest of the house
. ~ N,

3 L . .
, A P T , 5
. N a . - R . . . . . .
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Economic Importance N S T e e el
B : ) W ST ) ) 0..1

\ . \ v .
B - . \ N , . . "

_c?l”“% Although cablnet beetles are broadly cons1dered as m1norgpestsi they'often

occur >in spécific locallties in such numBers as. to constitute severe 1nfestations
1 w « & :

Such infestatlons may besas extens1ve as an entire shipment of°prepared foods, "?1.
or as- llmlted as a ‘bag of flour in a home " With® reSpect to woolens and furs,; et

cabinet beetles are minor pests . In the United States, these 1nsects are most .

« . - Y a',

. oD A . d
prevalent east of the Rocky Mountalns AT /\,[ :
. - - . ‘ i oo S . :

: ™ . - . . : -
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Lo « .. %% BLACK CARPET BEETLE ' e s
T . SN \5‘ ’ " o ct T .o . .'

4 &~ S . i .

“The. black carpet beetle is general/y recognized 'as the most’ destruct1ve of .
\y.‘ﬂ‘

the carpet beetles and . may be -the most destructive s1ngle pest of woolen fabrics -
v fn*thlé ‘country. (It is a cosmopolltan insect\ It may . have Originated in the"
Orient bur ie has been established in this country for at least 150 years
’Much of the knowledge of  the biology and habits of t is pest have beeii gained ‘in
commercial laborator1es, wz7re Lt 1s widely used as a test 1nsect The black .

carpet beetle feeds on bot anlmai and plant products In add1tion to wool and

* 'many materlals,‘lt ‘also damages\halr, fur feathers, horn, dr1ed meat dead

1nsects, k1d leather, ‘milk powders and book b1nding§ Tha larvae are capable of,

a

.gntering food and otheﬁ contaiﬂers wh1ch are not perfectly sealed. The searching

habit of the larvae oftﬁn results in their presence in packages of nonfood

_‘products.’ ;'"f T - R L

Thein’place in nature 1s that of "a- scavenger especlally of materlals_havlng
‘a hlgh proteln content Thus when they occur 1n cereal products, it as“
because that food has been previously 1nfestedsw1th other insects\\ The dea‘
bodies of the primary pest provide the diet- preferred by the black carpet v

nbeetle larVae For the same reason they'%requently occur on, the graln dus

gRIC T

Aruitoxt provided by Eic:
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i accumulatcs on beamy qnd equipment in mills nnd other food processlng plants
In homes as well as in. commercial buildings, 1nfcstutions often deVelop after

- tKe beetles have naturally infested such materials as wasps nests in attlcs,
abandoned bees nests in walls, rodcnt bodies in walls 'animal nestssor blrds » .
nests in chimneys, eaves or attached bird houses. Larvae started in such loca-
tions readily migrate into thﬁ living quarters of the building. There they find
and are ablé to thrive on lint and‘dust within, under between or behind furniture,
appliances such as radios and record players, rugs, floors, baseboards, enclosed.
portions of furn1ture and air ducts. Occasionally such fabrics as silk flower
screens, cotton avdeurlap sacking are damaged especially when these materials
are heavily contam%;ated with, q&e mqre usual food materials of the insect.

'

A .
\

Life History : h E ’

Depending upon env1ronmental conditions, such as temperature an humidity

and, the presence of food, a black & eetle larva may pass through frem 6 tb
20 or even more molts. When the molting tite comes, the larva generally crawls o
to some hidden undisturbed location. After'a resting period, the larva molts

by splitting the old larva skin long1tud1nally at the/f“bnt part of the back

The larva emerges . through the’ Sllt and crawls awgy to find another feedi place.‘

This habit of f1nd8ng a quiet pla e for molting contributes to the variety
damage c sed by this pest, fot“the food eaten after a molt may be in qu1te a

"

different area and of en&prély different compos1t10n than that used before the molt.

The black carpe?*beetle is a wanderer, 'a spot, feeder, taking a meal here
. and a meal there Generally speaking, the’ searqhing and feeding is done in
' sheltered areas Thus in homes, black. carpet beetle damage is frequently found
under furn1tu e, such as under pianos, -under heavy furn1ture and around- the edges
of :carpeting Snd baseboards. .In these areas, there is little traffic If the

food is not good in the sheltered locations, the larvae may move out to ‘a more-
¢ . N .

desirable area for a meal and then return to hiding. -
w
. . !

<«

. o The adults are activer1nsects§\rslat1vely strong fliers and are attracted -
to light | Consequerrtly, they are frequently found about w1ndows I .

. \ - )
.o ' . : . - v :;:" .
. . .-, . < ’ ' .
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ANTHRENUS CARPET BEET(S . , B

Descriptions

/,

The three Anthrenus carpet beetles—furniture -ca pet beetle, varled
l_carpet beetle,,and carpet beetle——are sufficiently similar in appearance and
habits that they can be treated together The adults are all sma]ler than those
of the black carpet beetle, more nearly round in outline, and al®™ are motLled
-varylng in color from nearly white to nearly glack M?he darkest cf“the three is the
carpet beetle. It ls dark gray to blac;:/yith three ﬁrregular cross~bands of

i -
white scales. A distinctive character IS the brick-red stripe down the mlddle

of~ the back wheré -the two wing covers foin; Underneath it isPink to yellow.i;

The Variedvcarpet beetle is generally éray, this being a mixture of whité and
yellow scales With irregular black cross bands. Its underside;is gray o yellcw.

The furniture carpet beetle is nearly white, .but checkered with black spots,

each of which are outlined with yellow to orange scales The underside of this
‘beetle is pure whige. The habits.of the adults of these three beetleq are very '
similar to.those.of the black carpet beetle. They _are act1ve, fl\x well and are ‘

frequently found at windows.

Habits S

) The habits of the species are markedly different from thos®& of the black
carpétvbeetle. _QSHEFEf‘the_three species has theﬁtendeﬁﬂzuto burrow that the .
'“bfack‘carpet beetlevshows so strongly. 'As a reésult, they are more frequently
found as surface feeders. A heavy infestation often will show large humbers |
feeding in close proximity to each other over the surface of a fabric but feeding

. , : . - -
in cLise proximity to each other over ithe surfacq of a fabric but feedirg eply .

enough to make holes through the fabric. As with the black carpet beetle, théey

_prefer sheltered and darkened areag
/

On cs;sal products of high proteln content, the spec1eg will surv1ve « The
Aw)

larvae remain on the surface, however, and nonevof the species appears to

: propagate well.

1=
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The varied carpet beetle is a cosmopolitan insect which has been known in

this country for at least 160 years It commonly feeds on wool, hair and feather
pr:}ucts As a scavenger it frequently infests birds nests and insect collectlons
and has been reported as damaging various horn materials, leather book b1nd1ngs
and crude drhg products As a wool pest in the United States, this insect appears

to be more important west of the Rocky Mountains. ' ku

'The furniture carpet beetle is ‘an introduced pest,: -Since'introduction, it
has spread throughout the Mid- Atlantic and North—Central states and appears to be
increasing in numbers as well as in distribution. The life cycke of the furn1 ure

'carpet beetle may be completed. in as little as three months but has taken as

~long as fourteen months. Under averige household conditions, it tends have
o
If conditi fis - are favorable for develop—

either one or dwo generations éer year.,
: o

—

! ment, this 1nséht may increase rapidly, as it ‘can have three to four generations

A . LN ,¢ .

The carpet beetle known as buffalaq bug or the® old -fashioned carpet beetle

seemes to be less common than formerly in the eastern part of this.country, but

it is stlllvlmportant as a fabric peit in the Midwest and' far West.

s Sl
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INDIAN MFAL MOTH LT
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The Indian meal moth is the commonest food infesting moth found in homes
in the United States. You can easily distinguish the adult from other "houge"
moths by the wing markings 'It is also common in grocery stores and other food-.

handling establishments It is a general feeder and attacks stored grain, milled

cereal products, dried fruits, and a variety of other food product.

: *n . e

’ v
&

Description,
The: microscop c eggs are dirty white They are laidhsingly or in clusters'
on, the food but- they do not stick to it. N » jz o .
They are usually

The larva are about one-half indh long when full grown

dirty White but sometimes are tintéd green or pink You can tell them from

have none. The mature larvae which

beetle larvae because they have well-developed® prolegs (knob-1ike "feet" on the
underside of the abdomen) Beetle’larv;L

wander may be confused with clothes moth larvae. Indian meal moth larvae have"

five or six ocelliq (eyespots) on each side of the head but clothes moth larvae ~ »
have none or. but one pair. - C S o

0

>

> . o L . .
The light brown pupae are formed within silk'cocoons spun by-the larvae.

The adults at rest are about three—e1ghths of an inch long They(have a
wing spread of ‘about three—fourths 1nches Thencolor of the front pair of wings
is the best d1stingu1shing characteristic. “The outenftwo thirds of the wing is
" red-brown with a coppery luster, while ‘the inner’ one—third is silver gray The

head and 's oulders are red- brown and the hind wings 'are gray.

Life History and Habits

3

After emerging from the qocoons, the adults mate and begin laying eggs

iy

fimmediately The females lay from 39 to 409 each, but 128 eggs per female is
average. The eggs hatch in-twg.days to two weeks. The larvae feed in or near

a tunnel-like case of :silk and“grass, but they often travel through the féod vl
material spinning a th1n %;lken threat behind them. Food materfial® may be

ompletely matted with this webbing 1f the 1nfestation is heavy

“'The larvae mature in "about five weeks but they may-mature in_ l3 to 288
days& Theyouhen spin a cocoon in wh1ch to pupate Before sp1nning .a cocoon, they_

may wander far from the: foodfsource. The pupal stage; lasts about two weeks.

v

" lr‘n - .
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An entire life cycle can be completed within four weeks under*favorable

. conditions. There are, five or- s1x generations per year in most of"’ the Un1ted
: 3
Stateg. Cold periods are spent in the larval stage wbikh is very resistant 'V

to low,temperaturez The mdst rapid development occurs at about 82° F.

* The adults lIve only one or two weeks and, do not feed. They are chiefly

night fliers and become active at dusk. Durlng.the day, they prefer to . .rest

“on walls, ceilings, boxes, ‘etc! in poorly llghted areas. If disturbed, they fly .

& in an 1rregular zigzag pattern - ' oo T
. ) ) y '
. ) - " e _ S . A

'

The Indian-meal moth larvae prefer corse Jllled products such as whole
wheat flour and cornmeal. All grains and grain broducts are SUbJECt to attack as. .
are nuts, 1nclud1ng almonds, peanuts, pecans, and walnuts ‘Dried fruits such as
raisins, f1gs, prunes, and currants have been inﬁested Less common socurces of
1nfe§tatlon are: garden seeds, graham crackers:/powdered meat, dried mushrooms,

caokies, and beehive products.- -. ‘ ,)

‘<. . -
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L ANGOUMOIS GRAIN MOTH . - .

e A ... _ '.M Rﬁ. ._.; . , P

I . o o . o .
The Angoumois grain moth is an important pest of ‘stored grain throughout

the United States. 'The rare infestation in residences usually comes- from

decorative ear corn or seed "pictures." It is+also rare in mills since it in- :

v

"fests onl} whole kernels of grain. o
. / -

’ . v e - . . . . , " ° t
DescripMon_ - 1 o : : _
— N "~ w3 . . . .

IS

The adult has é wing spread of. about one-half 1nch It is about one-fourth

Iﬁ%h long when the wdngs are 1n a normal resting position._ The fromt - w1ngs aéﬂ

’

yellow or buff colored The hind wings are gray w1th long ha1rs (fringe) along
the edge. The ha1rs are longer than the w1ng is wide. A notch gives the end of

the hind wing a'p01nted appearance. This characteristic distinguishes. the

4 . . -
Angoumois grain moth from others of similar appearance.

1 <

~ . . \

Life History

. The eggs are laid s1ngly or in smalluﬁrqﬁﬁs on the grain kernels They Q} ,bif

Pt DU NP
RN

hatch in four or five daﬂs and the larvae bore intg the graln ‘Entry is T

difficult on. hard well .dried grain, so infifs?tions are usually found in damp _,_ﬁ%
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or freshly harvested grain; The larvae remain in the kernel, develop in about

. . . BN N L.
. three weeks, and pup?te“there. The*adult emerges 10 to 14 days Jater. - o
: 4 . :

Development stops below 60° F ‘or. above 95° The larvae lie dormant in -

wy

the grain during winter but the adults cannot survive cold Eggs fail to hatch

after a week of 32°F. ' _ A . b T
. ! } , , )
. The adulgs are styong but erratic fliers. They are often seen resting
on theﬁinfested materialt. ‘They lay eggs on stored‘grain'or fly to the fields and
“infest ripenipg grain._ o . : . . ’ . ) AT
L ' - L , i /"» )
’ . . B "
Material Infested . . . .

’

<

° The Angoumois grain moth attacks, for the most part;.only whole kernels of
corn, wheat and other grains‘and seeds. They are sometimes found in homes '
emerging from decorative ears of'corn or seed "pictures." Bird seed and cereal
baits for rats are subject to infestation if they contain'whole kernels. Unusual

infestations have been reported in cotnmeal, flour, cashew nuts, hulled chestnuts

’

land dry“minced onions.

'WEBBING CLOTHES MOTH

. Th1s is the only species of rclothes moth wh1ch is commonly encountered
throughout the United States. It'is the most important "‘of the clothes moths and
appears to be the most important fabric pest in,the.SOutheast and Southwest.

This predominance does not extend‘toﬂFlorida, Georgia or California.

Bl . .
. vl
.r

Life Historyf : - \ K

The webbing clothes moth passes through four stages in 1ts euelopment
egg, 1arva, pupa and adult The 1ength of t1me taken from egg to adult depends'

. upon the temperature and humidity of the env1ronment ‘and on’ the availability and -
suitab11ity of food. Where low temperatures Low hum1d1t1es,'or marginal food
supplies exist oYer a maJor portion oﬁ the year there'may be only one generation,a

year. If tie temperature or humid1ty is more’ favorable, there may be three

or "even more generations under home- conditions.’ D N

a
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Description [ d , ' - . -
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jThe adult webbing clothes moth is-yellowish,or‘buff in color.l There are "
no markings on the wings.. It has a wing spread of about one-half inch. It is
‘normallv.seen in the sitt&ng or running position in which its wings are, held

closely t6 the sides ‘of the body, sloping over. it. like the roof of a house.
The adult webbing clothes moth is sometimes coqfused with. the’ Angoum01L
grain’ moth which is of similar cglor and size. They sometimes can be distinguished

by their habits, for the Angoumois grain moth readily filies, in daglight Lﬁi&e
eén only in

the clothes moth prefers to avoid light, mostly frequently being
darkened corners at niéit Another point on which they may be distinguished is
the rear wing, which is narrowly pdinted at ﬁhe tip in the: Angoumois grain’'moth,

while in the clothes motb.it does not have this narrow point.
YA
The freshly hatched larva of the webbing clothes moth cannot exist on the

wool alone. When ‘a woolen garment is soiled with such things as, soup, gravy,
beer or wine the survival of freshly hatched larvae is nearly 100 percent
while on clean wool it 1s only about 1 percent. When.the larva is full’ grown it
arrives at the prepupal stage, in which stage it frequently travels away from v:
.the snte of major feeding in search of a place suitable - foT pupation, usually'
in a corneq?or crevice where there is less chance of. being disturbed. By the
time the larva has reached ,this stage it has completed most of its feeding and
these migrating prepupal forms cause no significant damage to fabrics. In many .

‘instances, however, the larva may remain in its feeding tube for pupation. "\\
‘ - N

The adult moth does not feed and does no direct damage to fabrics The .”\\
female 1s responsible ¢in. the main, however, for the distribution of the 1nfes— 7\\
tation in thelhome It is she that seeks out,: either consciously or at randpm,l -\\
the new potential foods for the larvae and dep031ts her eggs on them It is ™
unlikely that the newly harched larvae move o§§ great d 1stanc°s in search of v~
. preferred feeding spots, although la?oratory tests have shown them to congregate

cat a 51ngle soiled spot from all corners of an 18—1nch square
e o'
The femaib moth usually does not fly because of ‘the relatively great werght
" of her egé load. The heavily ladened. female travels by running and.frequent
. feeble attempts at flight This behavior is the ta81s for their being called
"hoppers Y Any" clbthss moth seen fluttering about . the hougé at night'is usually a,'

rd

smaller lighter male \ o T . R o Vi

15w
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_ THE CASEBEARING CLOTHES MOTH | ) ,

4

The'casebearing clothes moth is so named because th& larva feeds from
within a portable case._ This Qgse, constructed of spun silk and fragments
of the larval food material, is a slightly flattened, open—ended cylinder;
broader in the middle and may bulge at either end. The larva rarely leaves
this protection, 1'but crawls with only head arl front legs. exposed from the
case which is dragged along behind. The larva,of this species does not spin_a
webbing of silk'ovgi\its food material, but rather eats out cleanicut holes.
The largest cases are slightly less than half an inch in lengthﬁ Feedingiis

normally carried out on the surface of materials, but the larva with'its case may’

be found below the surface in very th}ck fabrics, qr’under rugs
* o\ .

¥ The life ‘cycle of - the‘casebearing clothes moth. is similar to that for the
webbing clothes moth. Normdlly, one or two generations are completed in a year, .
but under favorable. conditions, ‘three generations ‘may occur; and-under unj'

R 4
favorable conditions, two years is required for a generation In habits, the

. chief distinctions between the two species are that the casebearing clothes moth

larva grows in a case and feeds in rather restricted locations without covering
the food material with'webbing .~ The feeding habits are similar in that the young

larva require soiled wool for favorable development

t

S
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SELF—HELP QUESTIONb ON INSECT¥S OF STORED PRODUCTS AND

ot

.Now that you have studied the section, answer these questinns Wrire
the swers with pencil without referring bdack to the text. When you' are
satisfied with your written answers, see if.they are correct by checking them
in the -text. Erase your answer and write in the correct answer if your first

answer J.S wrong. ‘
» | \

N ~

.+List the identifiable characteristics and preferred general typec of
‘ food describing the following pests: ' .

&' 4
p:

a. Saw—tooth.grain beetle

- b.- Merchant grain beetle ‘ ‘ ' ’ v.
» J

c. Confused and red flour Heetles~;

¢

d. Drug store and cigarette beetles

-+

e, Granary weevil

f. Rice veevil ‘ ‘_ Co .

o

) 2. Meal worms

FURNISHINGS - ‘ "

*
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h. Larder beetles . L -7 - oo ‘
. ." 4
- - -
- . . . - ‘ . ':_.',' ' ) a
i. Trogderma \ - - _ '
o . . S .
A ,

»

ﬁi;' Black carpet beetle

k. Anthrenus carpet beetle

’

2. Describe the life stages of the‘Indian meal moth and compare its larvnl stage
to that of a beetle ldrVa7\ _ . . .,

i.

. : . - . 2 .
3.. Will the Angoumcis grain moth generally infestﬁgrain mills? Explgin.

R
. [Ty

, .

v

4, Explawn the alfLerences in the adult stages of the Angnurmqi rdin moth -
’ and thé\webbipq clothés mo 3 '

.

A 7:«' e

5. Explain the differences, in the larval stages of the webbing Zlq@hes
moth and the’ casebedring clothes moth? . - et

L .

6. Can cleaniné of garments affect éiotbe§ moth pépulatioﬁs at a létefiéace?

7. _%ifcribe the flight characteristics 'of the male and female webbing c%bthes moth.
/’7,_\ . A | ’ ] ' &>. ¢ =
o '
! Ot /i N s ’
its . A L
."~J : R -
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B ' SOWBUGS AND PILLBUGS .

.- . .~ .
. g
. . .

- 1< a ‘ ) > / . ‘
' Sowbugs, which ' are also known as woodlice, are; found throughout the
United States and feed primarily on decaying organic matter although some  *
hl

occasionally damage roots of green plants. They normally live outdoors, but may

wander indoors where they dofno.damage

Some’ species can roll themselwves into a tight ball and are known as pillbugs

or "roly- polies. The general habits, biology, and control of, pillbugs and

sowbugs are the same. o~

- y E N \\\\\* | . “ Ry
Description ' . - ) ( '

Sowbugs are oval or'slightly elongatewand up to one- half inch in length
‘They are wingless and are brown or grayish (usually slaty-gray) sn color, their
body segments are easily visible and appear as armored Plates. Sowbugs have two
short, but prominent tail- like appendages, seven pairs ‘of legs and most species“' -
- have well —developed eyes. Pillbugs are similar except ‘that they lack the tail- like
appendages and can roll up. into a tight ball. Both pillbugs and sowbugs are
relatively slow—moving creatures which can neither Jump nor fly. They are

crustaceans (as are shrimp, crabs and lobsters) and not .insects.

Life Cycle

Breeding occurs through ut the year, but most sowbugs and’ pillbugs mate in the

. /spring. The eggs;, which number from 7 to more than 200 in a- brood, are carried

-+ by the female in a broodeouch on the under31de of the body The eggs hatch in
_three to seven wéeks. Once the young leave the brood pouch, they never return.
‘Some species produce only one brood each year, while others produce at leastktﬁo.

’ Individuals may live for three years. They are inactive during cold weather

4

although they may be found.in basements during winter months. S

Habits
' Sowbugs and pillbugs have high moisture requirements do not like lights - 7
iand. except in special cases, are active only at night During the day they can
'ibe found under’ trash rocks, boards, under decayinO vegetation such as .

,accumulations of grass clippings or*flower bed mulch,or Just beneath
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the surface of the soil.. ) Thexyalso(hide in crevicés'inmdark damp basements.

They breathethrOugh gill like organs on the unders1de of their bod1es .Theref

fore, adequate moisture is very important for their survival.

( .
Since they requ1re moisture, they will be found in moist places( _Some

species can survive dpy cond1tions for 'a few hours or perhaps a d Dur1ng
extended dry perlods, sowbugs will burrow deep into the soil if water is not -

otherwise available . 'They often cluster together to conserve moisture

Feeding - - Lo o S -

Sowbugs feed P incipally ‘o decaying organic matter such as flower’ "bed

mulches, grass Cllp ings, "and leaf’ litter Some attack the new ¥oots and tender ~

stems of growing plants and can become nuisances in greenhouses Actually, /ﬁi

-sowbugs will feed _on any soft moist vegetable matter and they are often attracted )

to overripe frdits on the ground _v'

.
?

Sanitation'r - R
Removal of h1ding places, food materials, and moisture sources are .
practical sanitary measures which aid chem1cal control -and will help to\prevent AN
-y future infestations The removal of plles of leaves, grass clipp1ngs, mulch in
flower beds, fallen fru1t, and dog droppings, eliminates both food and h1d1ng \
places. Boxes, boards, anﬁ other debris should be removed or stored off the ground
to elim1nate the moist places oﬂkshelter which sowbugs and pillbugs require

Basements and subfloor crawl spaces should be properly venilated to elim1nate

'"excess moisture o . 'm:" : . ST e - {fﬁ .

o

N

'CENTIPEDES

Centip

insects. - They have too many legs to be 1nsecﬁs, and belong to the class Chilopoda.

Only one species, the house centipede, commonly lives indoors Most United States

‘species live outdoors Centipedes do not damage :food supplies or .household

_ furnishings Since they eat 1nsects, spiders, etc. they. are benef1cial~-but m\st

people consider them nuisances apd want them ‘controlled. * - . ; . ) o ‘

| ' . ‘ . -
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Description o R o
Centipedes are usually brownlsh ‘%lattened elongated animals hav1ng many
body segments with ‘one pa1r of. legs attached to most of the segments (mllllpedes
have two pairs of’ legs on most segmeyts are are not. flattened) They }ange in
%

length from one to s1x 1nches and can.run very rapidly.: The number ‘of pa;ts-of

legs varies from 15 to more than 100, and the antennad “Aare’ long enough to be -
.easily séen.. = - y L : .' , e Ce,

The'house,centipegi\;;i/}S,palrs of legs whlch are - extremely long, and

hold the body off the gurfzce it ‘is restlng or walkyng upon. The antennae and
" the last pair of legs are each nearly tw1ce the length of the ‘body 1tself The
‘somewhat cyllndr1Cal body is one. to one and one- half 1nches long, grayish and

marked above with three dark stripes running the~length of - the ‘body. Thg legs*

- - . $ : .
are banded with llght and gprk rings. . : a ) B - N\ -
Habits S o R o oo . L .:‘
Centlpedes ‘are most act1ve at. n1ght and most species Rave very poorly:* : .
N v. - '.%

]
de%eloped eyes. They are found in d p,dark places such as under stones, fallen ¢

) leaves—~]ogs bark and ing crev1ces of the soil. Indoors,_centlpedes~are most'

P

. llkely _to occur 1n damp basements, damp closets, and in bathrooms or other areas

\

~where. the hum1d1ty is hlgh During the ay” they will h1de in dark cgrners “in®

cracks and crev1ces, or undéer ObJeCtS such as Bedding’. L All- 8f our common

~ A
cent1pedes can run rap1dly when’ d1sturbed and can ea51ly scale walls ‘ .
° ' ? . ™ R -
All centlpedes havé§uenom glands, but the jaws of the” sma}&er speclesrcannot
eas1lv penetrate human skin. en the large Species found in the* -southern states'

cannot” inject enough polson to be harmful to humans, althodgh theﬁé strong Jaws

. -

may tear the “skin.

< , . R R

Food> ' ' o o,w . ' .x
Cent1pedes are predacleus“’feedlng mostly on. small insects and- sp1ders

‘Occa31onally\cent1pedes will approach llghts and capture the 1nsects attraoted ‘to

Y . . v L

laght - - Lo . . .

. - - &
f . . - . . . N '{,:
' . L v N ' : } : - L o Ve
. - ' . : :
'
;
.
.
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Lot Millipedes, or "thousand leggers -as they are comrnonly known, are not .

.true insects They are wbrmlike arthgopods with many shoft legs and belong~to_

f e ' s

the. class Diplopoda _!~-u~ . - ~ = . ‘f. .A .

. . . . -

u -~ v

Although mlllipedesioc@asionally become pests 1n homes, apparently they

’ ?
9. enter structu ces” ohly by accident They are scavengers dn decaying vegetation Cae

e >

and prefer a moist environment They do not, feed upon structures on fufﬁ;shings:’
!

within homes,. and cannot’ bite Qr sting,but cfushed millipedes may stain gobds.' :

a\ L]
nThey occur thropghout tbe“Hnited States L ' : . . _ :
. A : . . .
T oo T S . . Lt = . e [ ‘:« ¢
.._.'.2 o ‘» 4,,. -. LI . - : .;‘.’ - e ‘ - .., .'X.' .'.. & :
: Description e ‘. - g L NS oo
3 S a - i SN e . Cme ,,v/
. o s e . > v p- <@ Lt .

Millipedes 1ive on land andabreathvair. Most species are not’ much more than

'
‘an «dnch 1n lengtH but a féw may become as much as four 1nches long :Their

-t

bpdies are. cylindrical Or slightly flattened‘and are composed of many . segments " The
¥

first” segment the distinct head “is followed by the four segments of the thorax.
Each. of thé remaining seéments, making up)the abdomen has two pairsfof legs . ‘
P This last character;stlc of millipedes makes it easy to distinguish them from B '

€

centipedes which have only|0ne pair of 1egs onxeach of the body segments and are

. usually flattened. Millipedes tend to coil up when resting. I A
’ _9". . ol - l'.' ’ . . 4 :A ‘,;" Y ' Al ' .
. Lt . ' S . . . e ‘. J o,
» Foods and.Habits. " _' R oL T \'_ >t
\ . . . . . - PR . : N
. ; . v Y . .

° Miﬂlipedés breed in decaying vegetable matter whicﬁtus also their principal

food Small numbers of miliipedes are present in laWns,.gardens, and forests

¥
and simil?r moist places. A few such” 1nd1v1dual§“may wander a1mlessly into

- - . e

homes br cher sttdctures. ‘It 1s pOSSlble for millipedes toé_breed inp planting - ;
boxes or large ppts,.especiadly 1f excess mulch 1s presemgr,hag’this is not a //

common occurrence <n homes oL f-JJ ﬂ’;* e, e - ‘r/

— : : * 4 . o L . 2 - . -_—
ﬁ"w-

o Occa51onally large numbers df milllpedes migrate and‘find their way in V.? >
!

. f

des are. not fully understood \ Large accumulations of deaaying vegetable

structures The reasons for the developmen? of great numbers and -the migrations
“of mlllxzy/

N
’

matter such as leaves; brush log4 or grasg,°1n combrnatlon with an amply supply

T

of molsture 1s favorable for their production As the - num‘t/)er of mlllipedes ' ‘
increases they W1ll be forced to migrate as- the f/od supply dw1ndles. Migration_

»

may also. occur when too much or too little m01sture in the breed1ng area-

I . ~ .

forces millipedes to m1grat€§to more favorable env1ronments - Such migratfions.
v . /‘t;
K4

eRE oo 14 S P

Aruitoxt provided by Eic:



-161 -

’ ’ ' . . . . C . ~ .
-generally seem to occur in an uphill direction, but it is nog known whether ,this
is due to some instinct to climb upwards, or merely because the.favorite -breed- "

- 1ng locations are in low places.

The life cycle of mllllpedes is .not well knewn Most gpecies overwinter ' *°

as adults and lay eggs singly or 1n small* groups in er on th soil. ‘Depending

usually hatch

‘upon the spec1es, one’ female w1ll lay 20 to 300 eggs. The egg '
- ! ‘

within a, “few weeks and the young pass uhrough seven or elght 1nstars before
* becoming adults in the fall. Some spec1es/also have another type. of llfe cycle

in which late 1mmature stages overwinter: wigh sexual maturity: occurrl’g early

the next Summer. - 7 \ ' . S =
. L Py N . . . .
. S L emet - I L. . oo .
AQbanitatloh Hrasdl N . n

‘e

The removal of food and harbd{ages will generally increase the effectiveness

o

_of any chemlcal treatment and may prevent development of 1nfestauaons in the
$Aﬁpture ' Compost piles and other accunulztions of decaylng vegetatlon should be
kept as«far away from structures as posslble Trash and leaf litter agalnst the
foundatlon should be removed _Lf excessive molsture in subfloor crawd‘spaces

appears - to be- aldlng’mllllpede\development measures should be taken t/’keep

'such spaces dry. It is not often practlcxl to remove Peat moss or othex organrg
.mulches from around foundations ‘plantings, but the customer should’ be\made aware

that these factors favor the presence and/or devélopment of mllllpedes -

. o %
A\,\f' ‘) * . e : :
i o - " S x . . R
- . . S - L R -
MITES ATTACKING MAN ~ ° . .7 - . *® B

1 - L

: S e , : o ) S - " ‘
- et R ' ,'*\,/é///
For'the guidance of our industrv we are letlng b;low the mites that are

E

known to .attack or annoy. humans w1th some frequepcv in the Unlted States

"o

- et ) @s
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Q Chicken mite: Th1s mlte ‘is the best iéown of the m1te%¢1nf:;;}ng poultry.

) It is foﬁnd on the blrds only when it is fe ding, which is normaldy at night. |

In the daytime 1t hides in cracks and crevices in the vicinity of the ‘roost.
rlncludlng

/
‘The chloken~m1te will, feed freely on many birds other than chickens,

pigeons, canaries, .sparrows, swallows, doves and wrens. When the mite attacks

man it causes a-mild dermatitis and itching. “ases of dermwtitis caused by .

th1s mite undoubtedly are common in rural areas, but sever.. caseg are on record

v A

wm cities._ They include 1nstances.where the infestakions w'g'e’\ !ced to pet _
»
There are some dases on -

canarles
record of the death of the.bird host or 1ts departure from the nest bringing on

plgeons*and nests of other w1ld birds.

“«

the attack on man.

without food so positive methods of eradlcatlon are requlred where they are a
. : AR

It is believed that th1s species «can live for several months

problem.

ERIC | .\
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'causing-a-defmatitis, but’ they do not appear to be as frequent as repor

—

-

4

ERI
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Northérn fowl mite: This mite Ls very, similar to the chlckenjhlte in. “-1 -

ot P

appearance. but 1s‘vef§ d1fferent in 1ts hablts in that' 1t breeds among the

. feathers of the-host bird and ‘the mites mby complete their devélopmencﬁilthout

leav1ng the host. It is not necessary for these‘mites to stay on the host,

. hOWever, and they may be found in nests or wvobst areas, and in surrounding

ost.

cracks amd crevices. They can survive for two or three weeks away from the

S

)

e e

This mite may-bite man, yausing some. annoyance. There are reports of [it

dermatltls from the chicken mite. The most frequently reported trouble ig
1rr1tatlon from the. occa51onal bite inflicted by wanderlng mites.” The source of
the infestation may be quite varied, for thls mite_is a general paraV}te of bnrds,
found on domestic fowl, sparrows, swallOWS and many other spec1es It 1is found
Eghroughout thg temperate region. Annoyance of man is frequently associated w1th
the death or departure of the normal ‘host bird leaving "an 1nfestatlon of mites

beh1nd in the next area W1thout a convenient source of food.

v

Tropical fowl mite: ‘This‘mite is very similar to the northern fowl mite,

but is found more frequently in tropical regions. It has not been reported of ten

or from a wide area.

.Migratipg from Rodents

Troplcal rat m1te This mite is associated with rats throughout the United

States. It will feed on man and many other warm—blooded animals, The bite on man;”

is painful, causing intense itching and a skin irritation known as "rat-mite
" . _ , K
dermatitis.!" The mite:has‘not been proved*to be a transmitter of typhus or other

diseases although 1ts habits appear ‘to sult it. well for . such a role. -The attac

& N . ’ »7

on man is almost always assoclated with rats in’ bu11d1ngs,¢and complalnts are commoé

n

from ‘areas which may be 1nfested w1 h rats, such ‘as warehouses,‘stores theaters,,

and apartments Killing of rats ma «1nten51fy the attack on, man, ° but thlS mite

will bite mén*even where there is #n abundance of rat hosts on which they can feed.

[ .

The mites: drop from their host dfter each’ feeding and may be found on a var1ety

of surfaces near rat- 1nfested areas. They can survive for several days. without

e ) . L

a blood meal .: . : : _ )
- ) C e

Mouse mite: Thls mite in the Unlted States is primarily a paraslte of mice.

[t tendg'to leave its rodent host to wandey throughout buildings and b1te man.

S  . ~ \ 10;:.,:

v
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Its major importance~is tbat"it=has-been idenbified through the observation

"of Charles Pomerantz, as the vectoriogiiﬁekettsial pox, a mild and nonfatal
~ , g e - :

dis€ase of man. . T o

Migrating from Food Materials - - ) TR

Grain mite: The grain mite is commonly found infesting all types of graini‘
and flour. It also may be found on otner_stored foods, being one of the mites .
reported from cheese. It prefers a moist location and under favoraﬂle conditions
develops rapidly and in great numbers, completlng its cycle in as little as 17
days. Under adverse conditions it may lengthen this period a great deal. The
second nymphal form may be replaced by a special stage known as the "hypopus"
does not move much under its own power, but it is transported from place to place
by clinging to small'andmal forms suoh as insects or mice. When it encounters
favorable conditionsfit sheds its skin and-resumes normal growth and development.

. - . < l .
- The peculiar adaptation‘through the hypopus stage makes it very difficult to

v

eradicate this mite. s

The grain mite and related mites are reported to have beenﬂthe cause of mild

. , , . A
“dermatitis in man, known under various names as ''grocers' “itch,! 'vanillism

"

(from infestations on .vanilla beans), and copra ‘itch." These cases are %eported

" where products infested with the mites are handled by man. These mites are not

blood-sucking forms &nd thus are the cause of only mild irritatibns, very easily

remedied once the source of exposure to them in'large numbers is eliminated,

o

Mushroom mite;” Tiris mite is a common pest of mushroom beds, but it also

‘may be found in hugeé numbers on” such materialslas cheese;‘dried'mEats, cereals,
and many other materials.found commonly'in homes or food storage. As with the
grain mite, it is not a blood- sucking form, and any dermat1t1s from it would be
‘a somewhat superf1c1al 1rritatlon easily eliminated with the destruction of the

soufce of the 1nfestatlon.‘ This mite is capable of reproducing in enormous

numbers and may quickly overrun an entire area surrounding its source of food.

177 | - .
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Migrating frgmAOther Vegetable Materials - o ' y%@?f
: . ‘ . Ty

v .-

1

v Straw itch mite' The straw itch arite normally llves on other 1nsects

Common hosts are the larvae of several insects such, as the wheat joint- worm;

the wheat straw-worm;- the Angoumdis grain moth; the r1ce, granary, bean and pea
weevils; the pink bollworm. It reproduces rapldiy and in enormous numbers

This mite has an unusual development The eggs h;%ch w1th1n the body of the
female and.the young are . matured within the body of “the mother They aresborn as

' sexualﬁyfmature adults ‘ It is reported that a s1ngle female may give blfth to

produced another brood in the same manner

-

Men who are engaged in-threshing straw or handllng grains or other material

1nfested w1th ‘the insect hosts often are overrdn by these mites.. Their b1tes
produce a rashlike dermat1t1s which may cover large areas of the body. \The rash
appears 'in about 12 hours after the attack and is accompanled by .a severe 1tch1ng,

. The attack is often of such 1ntens1ty as to dinduce vomiting, headache, sweating\

il . * -

and fever. 4

- ~ . s
oy - ) »

° The. attaﬁg of man\by th1s mlte was tommon years ago when ft was the custom

» A <

to sleep on straw mattresses, but in recent years reports have been relatively
‘\1nfrequent An interesting report was glvedfthls year of the recurrence of this
—.mlte as a\pest of man in Ohio and of the association. of this problem w1th the
appearance of a heavy infestation of wheat 301nt—worm in Ohio wheat for the first
time in 30 years. The most striking case was that of 4-H club boys showing their
_animals at country gﬁirs when they.became infested from the straw which they were

_using to bed their 2nimals and on which they themselves were. sleeping.

~

Furniture mite: This mite is a common pest of furniture in Europe and

has' frequently been intercepted on shipments from there. It is common in this
.country but we have na record of it as a householdvpest. It feeds on vegetahle
matter, appbrently having a particular liking for certain materials used to stuff
furniture. It is very similar'to habits of "the grain mite. It does not'feed on.

B
blood, but has been reported to be the cause of "grocers' itch” in the same way

[ -

as the grain mite.

ERIC
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‘Migrating from Outdoor Vegetation 4

’ " Chiggers: Chiggers which attack man are the larval stage of a mite.

The species commonly encountered in the United Stétes*is Eutrombicula alfreddugési«
- , . h Ande g

These mites are distributed'over approximately the eastern half of.the
' . country. They are most common in the southern states but frequently are abundant .
during the summer ' in the more northern states. They infest a variety of , ,

“ areas ranging from those'overgrown and'brush to well—kept lawns',
.v"-, 2

" Adults of the m1te{overw1nter in earthern.cells in, the s0il. ThlS stagé does
~,not attack man, but is a scayenger llvlng on decaylnglmatter In the spring
-~ these adults emerge from the\s01l and lay- their eggs. hese hatch into - t1ny
oval-orange—colored\larvae. It\is this form which‘attaiks man. Normally these -

larvae liye on snakes, turtles, rabbitsﬁ'birds and other wild life. They also

. feed on man and domestic animals.

These l{rvae can barely be 'seen with' the- naked eye They are very.actlve
“and -crawl about rapldly in search of ,a place to feed ’When man comes in contact !
‘with vegetatxon infested w1th theSe larvae they may swa over his. oody It may g ‘
be several hours before they settle down to feed. 'f}helzgattack segps to be ’
concerated at p01;1ts wher;j Ghe c]othing is pressed agaln‘st the skin, as under
belts or garters They attach themselv%s, frequently near a hair’ folllcle gy
their mouthpants and first pair of. appendages In feeding, “the mite 1nJects into .
the host a flu1d which liqu1f1es the,%mmed;atelykadjacent t1ssués The llqulfled
tissues are 1ng§sted by the mite. -The surroundlng tissues become hardened
and, as feeding progresses, form'a tiny tube through j?lch furthqr llqulfled
. tissue,may'be'withdrawn The larva becomes fully fed in four_to six days when .it
+drops off the host, leaving behind the tube whlch has developed from its feedlng
~activity. The digestive fluid of, the mite causes a severe 1tch1ng and a def1n1te

dermatitis. Scratch1ng of these areas may lead to secondary infectlon The

ﬂ.

‘ ¢ °

itchini/mgy\last for a week or more. Thls mite is not, assoc1ated with dlsease si
the United States. . < ' ‘ B L U

transmission 1

-

e ! . - . ) " ) X cﬂ

adult. Neither/gf~these forms attack:man. or animals,;but feed off VegetBble Al

matter.
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Living on Man_

’

These mites are the. true parasites of~man Fhey are not a problem for

LI . : . o ) .
- 'the pest control ¢perator. They are strictly problems for the med1cal doctor.*f :

[ [

. .
Itch mite: This mite causes scabies or itch in man. There .are several

.

closely related forms ort animals which may sometimes transfer to man, but
usually close contact 1s required and the problem is not one wbere the pesb

control 1ndustry is usually consulted or can offer any assiétance of value

-~

Folllcle m1te The~ha1r—folllcle mite of‘man , It lives deep down in

‘

the hair folllces and sebaceous glagds - It is not common in North #merica.

-

. I . ' - .CLOVER MITES . : \ L

Clover mites were first noted ag a serigus problem in structurps?in eastern
' Unlted Statés about’ 1950 and since t?en h:ﬂb become a problem thrOughout much
.,of the country They are usually assoc1ated w1th new lawns and, therefore;'are

a prqplem mostly in new suburban areas. . £ N

.- _ , _ ,
Clover m1tes are not, 1nsects, but are related to chlggers and other mites.

Clover m1tesqoften 1nVade homes during the fall, wintér or sprlng where they are -

a nuisance. andrmay cause sta1ns when crushed. Unlike the other mites PCO's

‘are likely to encounter in structures, - clover’ m1tes dg not attack mah . ' -They do

"o

* suck the JulaesLof grasses clover, and a variety of other plants outdoors.‘ J

3 - ¢ o . “ .
.. . . . / ' ‘ ’ Vo
Description oo S .g , 1

. < . : R ) .
The mature clo er m1te 1s a reddlsh brown, e1ght legged creature . slightly

smaller than thes vd of a pin The young are smaller and redder The front -

¢ pa r of leggs is mlch . longer than the other. legs and characterlsglcally qutends'

"forward from the body. The long pa1r of leg%, be seen with a hand lens and
L L
serve as good way of d1st1ngu1sh1ng the e}éver miteOTrom other m1tes of a
similar 31qe and color. h% L ) S <“'E " - c.ﬂ!f ' L
o - . ’ ; N .o . . e RS \ ) \/ »"'
Life Cycle " ' . . . o &
3 . : . .

w ~ 'l‘ s . e
) -
. The bright red- eggs of the clovep mite are la1d451qgly or in masses 1n'

cracks and crev1ces in buileing walls "dnd beneath bark on treeés. Favorlte spots
& .

. s
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are the minute depress1ons on - masonry: surfaces and on rocks and wood debris
on the ground The summer is usually spent in the egg stage, but.active stages
1] 7
may be present during the summer 1n .cool spots in the north
~ S . . -7 L‘ - : , :
) Hatching occurs‘between 40 °F. 'and 65 F.; therefore; most hatching and mite

L

ity occurs during the spring and fall. Above BSQE. the eggs remain dormant

}-a ‘d do not Wch : . ' g " - ) Y

" The newly hatched mites ﬁugrate to grasses, clovers, and other. “plants to

feed. After feeding, the young mites return to their hiding places on the trees,
or dwellings to molt. TheJclover mite -goes through three such molts before becom—

ing An adult, and’ migrates to a food source between each molt. Each developmental ~

A

stage lasts two to six days under ideal conditions The adults migrate between .
L)

the dwelling and the food source several times during their life~span. Male'
clover mites  are very rdre in this country, but mating is not necessary for young
to be produced. Females«produce about 70 eggs each. Commonly there are\three to

five generations produced each year. All stages may be present during the winter.
The mites hibernate.in_the same types of places. that are used for{egg depositiqn.
. . . N - - ) » . X - b ‘

)

Habits / . _ SRR L,

h ' ; ’ Yy

e Clover mites use concealed spots in which to lay their eggs, hibernate, and
hide during molgihg periods Typical places of concealment are cracks andofaults.
.1n concrete foundations, mortar crevices, under shingles and siding, on building

‘ pager belween the walls of buildings, under windowsills, around subarea vent Ji
frames on the "in' »side and on the underside’ of the lower bark on trees. ,Eggs )

ot
are also laid on aéhumulations of small stones; bits of wood etc.' : .

t
. L. ,<‘r

A sy

. Most clover mites tend to mqye less n two feet from'their hiding places
-3

Ther fore, feeﬂlng usually takes place closer

. . ]
. . . F

to foundations or tree trunks : xL - .
: _ .

to feed when-food 1s'close at hand

Foraging occurs when temﬁeratures are between '50°F. and 7OOF ‘Remember,
however; Qhat the temperatdle in a m1crohab1tat may be higher than thy sdrrounding
+ air. temperature. . On<a cold winter déy the south 51de of the house close to .the

v

ngndation,maj ‘be warmed enough by Ehe sun to stimulate clover ‘mites to' seek food

. > (_ / ) : . ' . Q

v

om . : R
Q - ’ -0~ T ‘
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2 When the hrdlng places of the mites become warm enough to st1mulate ' - /
act1v1ty, the mites beg1n to move, perhaps in search of food ’ Such movements,
of m1tes hidlng w1th1n the walls of the bu1ld1ngs may br1ng the mites in contact
with the warmer air of ‘the interior "of’ the house They apparently move towards
this warm a1r\3nd enter the interior of the house through cracks along baseboards
doors, or windows, This may occur perlodlcally throughout the winter (espec1ally
an the ‘south side of, bu1ld1ngs),_where temperatures in the h1bérnat g places '
become hlgh enough to stimylate activity. Activlty 1is greater in the 'spring and

u,i"

fall, *ut as outdoor a1r.temperatures become more favorable ther. {is.less

tendency for the ‘mites to migrate to the interior of the buildip

5 , SRR L _
: e 0@ . . - . ) \
. . " o ? - -
Feeding o _, : o . o .

Clover m1tes feed on grasses, clovers, and some other plants (both des1rable

o

and wee¢ spec1es), around buildings and on lawns. Although white clover is a |

highly preferred food 1n some places, Kentucky bluegrass, bentgrass red fescue,

’

redatop, and ch1ckweed seem to be preferred in most s1tuatlons; ' -
/v M ) : - ! ' R E B . ° . ‘ v . ‘
Lush lawns which are well fertjlized; especially with organic fertilizers,

tend to have larger.populations. As lawns become older, clover m1te§ are less

.

~of a problem. ’ It is not known 1f th1s is due to a poorer lavn care program,- "§

different nutrient Tevels in the food plants,-a build- -up of natural predators, or

a comb1natlon of these and other factors - j'j; "" o ‘ i .
. oy r\- .

> A} \a

Clover mites feed by punctur1ng the plant tissue and sucking out the Ju;ces v

v

Grass, may be s1lVered” by extractlon of chlorophyll Feedlng usually occurs

when the temperature 1s‘between 50° F and 70°F; The. t1me'of day feed1ng.occurs

varies w1th the season and temperature Late fall and early spr1ng‘%eed1ng ogcurs

s

: @
on grass, etc., grow1ng 1n sheltered ‘spots near foundatlons‘or other protected

spots warmed by the sun. P€0 s .Should observe tufts of plants in such sheltered K

.

2 )
spots for’ 1nd1cations of _clover. mite problems ! ‘
Economic Importance - . K o -, - 13

- \ . - ey ' )
2 i -

*Clover mites are, for'the'most part, nuisance pests Thelr moqthparts cannot

pierce human sk1n and they -do not feed on cloth1ng, draper1es, curta1ns rugs ;

“parts of a- structure or foodstufﬂa If crushed, they leave’stains on'walls;
) - : - ‘.

v
. -

curtains and otHer materials. , - : ‘ .-

o . k . 0
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I They do not ord1narlly attack plants within a dwelllng and they usually

do not do enough damage to lawns' to warragt control for this alone

They are transported.in a wvariety of ways such as by wind, in new sod,.

" and orr new plants. = They may, migrate ffﬁ@ a'neighbor's'lawn. .

Y

BROWN DOG TICK . o D
: . PR . o 3

If you receive calls about many ‘small brown 1nsects" cranlng 6n carpetlng,

and Sometlmes furn1ture, and the customer has a dog, these 1nsects

-w.alls,
" The,brown dog tick is found. throughout the United

_afe.p&ohably brown dog ticks.’

States The .tick is active all year, but fost of your calls mill come in the fall.

r_ - [ .
- [

In the Un1ted States this tick rarely|attacks man

- . ¢ ’ ,

.

> _ .
Descrrption and L1fe H1story ( /. ." r A).
* The adult male is flat about une- elghth -inech long,'and u11formly red- brown'
with tiny plts scattered ovey the back. It does not . enlarge as does‘the fem .
IO Hoid '

The adult female before feeding resembles the males~;u s1ze shape and
As the female feeds *she becomes engorged and up-to one-= half inch long,.
-and one- eighth inch thick. 'The legs, mouthparts and

k-4

color
sone- fourth inch wmde

shield’(small area immediately behlndrthe head), rémain, red-brown, but the.
N . -
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- enlarged portion of the body becomesﬂgray—blue-to olive. : :

- The red- brown color is distinctive and ne other tick you ll encounter

Wlll be uniformly Ted- brown K " - s LU '

P

. " The tiny eggs are "dark brown and 1aid in masses. ' The larva is- seldom

‘seen, because of its small size one sixty ~fourth inch It has only six legs'
' (as do all tick larvae) and is light brown. ' -'f'_ L

4 E
) Q" d . . o \

. 'The unengorged ﬂymph resembles the adult female,-but is only one twentyﬁ
fifth inch long. Aftefffekﬁing, the body is smooth, shining, blue gray ‘with -

N\
a ﬁink tinge inwsome’ and one—eighth inch long g .
N\ » ) : '

In the United States the brown dog’ tick feeds‘almost exclusively on dogs.
Each active stage sucks blood from the d0g, but drops off beth@n//\ages to- -

\ . A R

'wmolt and finally to’ lay eggs. SN e : >
. ' _ \ ; S . g [

Life History ' ‘ : : . ' _ : L co T

’ . o
w

The engorged female dfOpS from the do and_begins egg laying about three
3 we s ®

days latéer. Within threé or four weeks“she ay deposit a few hundred or as marty
ag 5, OOO eggs (1,600 is average) They are usuglly laid in Batches between boards,

under. plaster or carpeting, or in cracks and,crevices The female ﬁhen dies. The

i el

i}legﬁ&?bsually"hatch in three>weéks affhough several\months elapse if it.is cool

IR ,>,_‘

and/or dry. B o . ‘.

S ey R - - : ,

=4
After eﬂ:%giﬁﬁ'from the eggs, the larwae move t

: 7
- wherée they wart for a dog They can live eight months while d01ng so. When a "

the lower parts of walls

dog brushes against them, or lies down near ,them,. they mawl on\and begin-to feed (
h They may attach anywhere -

Ticks, (larvae, nymphs$ ;. and\adults) feed only on blood.,

on the dog, but -they are most often found on “the ears and
'rfor abouﬁ fhrggﬁdays ‘and then drop off- i

i P : : .
One or two(Weeks after the larvae have haa their blood

eck The larvae_feed
/ ‘ .
- ;,~ . .
eal molting occurs

and the nymphs emerge They may live as long ‘as - three months awaiting a dog.

, / -
The: nymphs feed: for four days, and/&hen drop of f to molt // &5
) The adults emerge aboutvtwo Weeks later They can live as ﬁong as, one and
one- half years without feeding but they must feed before mating After ’ .,

the female completely éngorges herself Wlth blood and then drops off to lay eggs

+
g . -

- ' . ~ . .
a . . > \ B e
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’ How Infestations Start o . T'" : . o y | =T
The ways a residence can: become 1nfected 1nclude',_ -
\ ' { BN .
1. The family dog PiCks up ticks from an infested residence and'brings | "

PRI

. ‘them home.“ g w { . Ca K2

i

2. 'The‘family dog picks up\ticks from an infested boarding kennel, veterinarian s

v

, office,'or similar place where other dogs are kepg: g QJ“IL'. .

’ . oy

3ua'An infested dog visits the res1dence and some tlcks may drop off In"this'

';? case, a res1dence may , become infested even though a, dog is not kept'there

/
) ( . e
\\4,'_0utdoors, a dog could p1ck up ticks which dtopped from another Eug.‘ This ’
Ks d

_is unlikely in most of the Un1ted States ‘because brown dog tic on't survive

low temperatures @nd d@tdonr populations‘seldom are of any sign1f1c&nce

-

Dogs do ‘not get brown dog ticks d1rectly from other’ dogs A tick«feeding on-

‘a dog drops off and molts ‘before it attaches to another d0g .
. “ N ",,,\g-. - Ce - -
R Co o : T
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Many people fear sp1ders because of myth_ that surround them, or the

publlclity that has, been given to the very fare f al polsdnings by a few spec1es

Others object to these creatures becaus of yheir annoy1ng hab1t»of building '\?
webs in COTRErS s ON furnxtune, or across. doorways and in other places Under some-

conditions, sp1ders are cons1dered beneflcial;because they feed on insects to s

which ‘they are distantly related. -~ 0 © e . _‘“'.'_ . - .
B D e t g
’ ) o S - ‘ . < J : ‘ \
Description 7 g C R HEE v
. ¢ L o - . 7 . . o B (

Spiders have a characteristld appearance recognized by most people Their.'
e1ght legs 1mmediate1y separate them from _Insetcts;, which have only si //Spiders

‘lack wings. and antennae  Their bodies® have but. two!regions——a cephal thorax S

(fused head and thorax) and an. abdomen Young'Zplders, or spiderlings, resemble

,the adults except for size aqd sometimes coloration Males are.usually smaller, -
. ¥ , - EIE ! ' . .
than females, of ’ the _same spec1es, ) 3 > T . - .
. _ . . - & . P
£

The#eight legs of a spider are attadhed to the>cephalothorax whith also’ - -‘

bears ¢he eyes and mouth parts Most spiders have eight eyes,‘but some, spec1es"

N . P : , . : 4 : . o X
Lo e &/ ", | . ) . ' % a . q
. L . - - ‘ .‘ - B
: i . PR , - . Lo
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_ﬂskln of a human being, the smaller ones can 1nf11ct only superf1c1al,seratches.
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a. number éf.factors The spec1es of spldef)and the area. of the body whére the

TR

have only six, and a few have:less o; ‘none. Allﬁspiders have a pa1r of JawlLke

structures (chellcerae) at’ the end of whlch -is a hollow, clawllka fangl ~Each o~
fang has a small open1ng in the eﬁd through whlch vénom can be eJeg;ed T ’, -
A - - . .

The abdomen of sp1de5§ contalné'thelr ?eproductlon system,\the largest

part of g%élr resparatory system and-the sp1nnerets. The latter are the silk

'splnnlng glands and ére loﬂgzed at the t1p of, the abdomen o o Y
. . : N . L %y ' , N . -‘. ) -
e S e e e L e .
Spider Bite . _..‘ u. O. ) ) " . . ‘ . -.- , [ S = . co . . ;
. . P \ ! o o s, ) ‘ § .‘\

Splders»aﬁe Seldom aggreSS1ve towatds humans -and : usually bite only when « =

injured or trapped. Only the large sp1ders are capable of eak1ng the tough -

.“ »

Nearly all splders have venom,glands, but almOSt all of the: Un1ted States = .
SPeCIES havé d venom so feeble that 1ts bplef eﬁfects are 1n51gn1flcant; : , o t
I.Y T A / R s . . g .

uenced by:

4 . ,
b1te opcurs fare of great 1mp0rtance, but the amount Jof venom 1nyected depth of “~
bit e, seasonal changes and’ temperature, also play a role . The s1gns and symptoms “

are caused by thé mechan1cal actlon of the blte, and/or by -the vénomﬁr ‘In: some
/MHSes there 13 “ho reactlon at all - a B U RS -
[ . .

v

. . < e ]
: ¢

al and partly due té the 1nJectlon

¥
Symptoms ate .
osqulto b1te or burnlng, throbblng,
r .
< . .‘ " . a *
o ' 2 o ’ - . v ;
. : ¢t R o
L1fe Hlstory L P e
E ::'0 ¥ . . B AN ,
Aﬂter be1ng 1mpregnated ‘by the male, the female sp1d r beglns to lay eggs
The eggs are lald 1n dark retreats or-"in s1lk cocoons ca/¢9 egg sacs. .The' :
females’of some spec1es gu%md the Qggs, oxher speples c<g§§h‘he egg ‘sac w1th them
Bependlng upon the spec1es, a feaale may produce as few as two or ™s many as .
3,000 eggs They aré usually la1d over a perlod of time. in a serles of several
’S?CS - ' . ) ‘ \ - - ’ ! . -, _:vv'.
. % FN X \ o .
- y . . > . . ! S
." N » ) . ~ .- ¥ . I
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er for several d&ysnbefore scattering Canniballsm often occurs -

during this period Most . of our,common species mature w1th1n One year going
’ through a series of molts as do.insects. Some species réqulre'up to 20 years

= T : N : .

to reach maturity o ‘°. Co e : c;

. - v . .v e " o : .n ° h ’ - B .
:ﬁ:, . Mating(and Egg laylng occur anytlme of year, ggpending mpon the speg !H e

Some spec1es, after dverwintering as half*grown individuals, mature and lay'eggszku
. b

. Uin the summer Others overwinter as eggs, hatchain the sprlng and°matur%'and

. f . ?
Y X . . e . ! - . o . . o
HL K i .3 K

B . g . . . .. Lo il ¢
lay eggs in the fall D e -fll, SR o Lt A
.,'&s, e N ':ﬁy . ' . ‘ S . T . s o et ’ *
,eHabits O BRSNS S : oo T

RECUR

Sp1ders cannot fly and therefore, use other means of d1spersing——in add1tion

to walking $ome, such as the brown recluse, find many ObJeCtS transported by o

T manysuitable retreats, and ca ' ba. moved great d1stances inh this manner. “The. . ‘
%%st rnteresting meﬁhod of trayel is 1'balloonlng,;: which Igfpracticed primarily-

o, by*the young of some specles To,accompllsh balloonlng, the spider climbs to .

the . top of‘an objact such as a plant or . feﬁtepbst and release%’a strand of silk.
- If a wind is blow1ng/ the spider sends out” silk until‘there is enough of it T e
fv windborne to llIt the splder from its penph Spiders reach great helght by this”®

.,method ani are. known to have been carried for distances as grea@‘as 60 mlles

o .
. . -
o, 1) . -~ v / ’

~ @1"' Some spldera bulld simple webs and othér build very'complex Webs Webs . Ll

e o C iy

usually consist”of°strong,‘nonsticky strands of Silk which erm the framework of

3
k. K

'the Web These strands are un1ted with a series o? silk/strands hav1ng sflcky

[ U ve

globules on- them. The'-spiders are Just as susceptible as*1nsects to belng\stUck
*in the'stlcky globules, ‘but ‘the - sp1ders are adept at avoidlng them nge types ‘
é" of spiders do not sprh webs, but uae their s1lk only for/bullding ‘egg sacs 0T

\
¢ . M “ . _‘r;v

A- A " PR .. oL . . E . . ; ! L
. r%treats R ‘}. o e v,, T R e o N

- & . g . . s, e . 5 Vol .
. LT : . VR - R I Y o .
EONTEE A B oo - R . L

" Feéding and Mdisture Reguirements U PR S ¥ )

it . - ok

’ 7 " \ ne . . ! :,,'r -
f"Sp1ders can be separated into two'groups é?sed on the way they(capture prey

(l) the dobweb sﬁhders% whlch make webs to catch insects and live all the time . in_ .

B

. &
"

thg web or in, a nest near ik, (2) the huntlngwspiders, whlch run.on the,ground\ ”

'.

.or on plaﬁts, catchlng insects wherever they flnd them' or‘waltlng ambng leaves and
nt / ‘
flowers until 1nsects come w1th1n theln reach., The species that commonly livev
. . . -‘ : “ - P <, e » N
inqoors are cobweb splders - O L TR
'o . oo wh .o N e -
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'owg spider is a sOft“bodied secretive species /

Brown recluse’ spigér

»often found in homesvznd capable.-f nflicting venemous bites. Adults vary from [

‘ v
threehtenths to one-half"’ 1nch in length' the average is about four- tenths “inch. /'

|
Iz

Males ate usually's't‘ tly smaller than the females. Their color varies ffom'

'cephalothorax .(that portion of@%he body bearing /

_yellow to dark brown wit'
f

' the legs and eyes—a *combined head and therax) usually Being lighter than the /

o

abdomen Legs are 1113 ‘and’ well covered with short dark hairs \ [
’ I - ol

’Distinguishing character1stics~are the presence of three pairs of-eyes /
- g ° . ”'.

1arranged ir a semicircle'on the forepart of'the head a violin shaped dark /

a% marking immediater beh1nd the semicirqiﬁyof eyes; and a. somewhat flattened
carapace (hard shell covering cephalothorax) with a distinct short median groove ;\

/

The immatwre stages closely resemble the adults except for size and often a/

‘ sl
Life cycl

cases,wgpproxi ately one—third inch in d1ameter These cases are found 1n

. Aslightly light;}»dolor o : ’ “'a L , s ‘

%¥nd habits: The eggs are deposited in. off—whlte round 311ben

%

dﬁ}sheltq?édggark reas in the. spider's habitat In.the summer, young spiderlings
emerge from the egg in 24 to 36 days. However they have hatched fxom the egg
sometime earlier_at molted once bBefore leaving%the ‘egg. case. The abandoned egg

cast skins of the first instar spiderlinos Fifty'or more'

,oase contgans th

sp1ders usuafly emerge from the egg cases. Development "is relati: ely slow and
1is greatly 1nfluenced by weather\tonditions, and the availablllty of ‘food. With’

adequate éZOd and mild/temperaéhres this spec1al can reach maturity in-seyen ‘to
n

eight e s.  The spiders are}capable of surv1ving for long perlods of t1me
without o o? water, up to n arly s1x—mqnths 1n some tests conducted by the -
jtomolt&epartment klahoma State UniVers1tv ’ 1 : : - ." Lo
: o . a - .
l N . / .
_The brown °pldCL has been reported fron~states 1nclud1mg Kansas, Missouri

Arkansas /Texas Lou1s1ana Miss1551pp1 Alabana " and“Tennessee. It is usually

found 1ndoors*1n all types of- buildlngs and ‘when in homes part1cular1y 1n

A v @

' Bathrooms bedrooms closets, garages,“&gsements, and cellars. It can:be'found‘,
hiding in old clothes _on the unders1de of tables and ‘chairs, beh1nd baseboards »

-)and door fac1ngs»or “in corpers and.cﬁev1ces The web is ROt elaborate and is’

best described as . an off—white to gray1sh nondescriptd cobweb” type of webbing

e ) . 2

: % - !
o . v S &
B . .
. .
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epiders eat live prey which almost always consists of insects and their'

“~._ small relativq}. Vietims ‘are kilf'd by the venom which the sp1der injects
through its fangs. Spiders have food preferences, but a hungry spider will
tackle most anythlng that is mnot too large. Sbme if not -all species can go for

long periods/without food. The brown recluse, for example, has surv1ved for
. N _
six months without,food or water. . A _ - ’ Y
. | .',,_,‘ ,O ,
Although all spiders require water for survival +-.some speciés require very

little and can live ‘in dry environments " Many species, however, can_live-only .

in hum1d places and need a regular source of drinking water. l Most species are

attracted to water sources if such are available. For this reason; you ‘should
first lopk in areas around water pipes) floor drains, and airconditioners

when tryfing to determine the source &f an infestation indoors. . N

. . . 3
+
' B . <
- .

ol

Habitats , . ' co ] ‘ ' . -~
—————T—f é& . ‘ ; . -
As lindicated above, many spiders are associated w‘;h m01sture ‘and therefore

are found in basements, crawl sgaces apd other damp parts of. bulldlngs . Others

live 1n warm dry places and can be found in- subflobr air vents, 1n “upper corners

of rooms, and in attics. Most §pec1es found indoors h1de e1ther An craeks ':Qf‘

darkened f‘ S, 0T in retreats they construct of silk. The 1ndbor spec1es build Y

. - T . N ‘ ‘..~ . . )
webs, | F" o s ot v ¥ - , S

'Outdoors' spiders live 1n a varlety of places depending, upon the spec1es

Some hide in flowers wa1ting for® ‘prey. Others live on tree trunks under stones

<

Qr leaves, or. in bushes;» Some often live around buildings,’ beneath shlngles

‘oL under the eaves. Most of the outdoor livang species don't adapt to 1ndoor

v - 4
cOnditions,‘although some of these specieb can llve in attics. . ‘¢ .-
_ Dangerous’Spiders and Their*Occurrence in the United States - %7 . -

Féw dangerous spec1es of splders occur in the United States ~You need to .be

espec1ally aware of the widow splders of the genus Latrodectus and the.- ' -
a\ . . . |
brown recluse spidé? and 1ts relat1ves\of thejgenus Loxosceles Deaths of o,

. humans have,been recorded from bites ‘of sp1d rs of both groups. Other spec1es of’
sp1ders may*bite humans and cause 1rr1tation Tbese bites rarely cause serlous _Q:
2 ., o . M .

reactlons, but they can . become ‘infected? T - L.
. ., R R 5 . LI ...
P et . - . N . . . v
- v . T et .
M o T S
. re o > - L ;
b . N :’ . - . '.J o “ ) o . 2
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The web is not used part1cularly for catching food since this spider is a
hunter rather tham trapper, ‘but more a® a place to "hang its hat. The spider
is not aggressive and usually runs for cover when‘disturbed“ Most)bites

¥ €

'.occur when a person crushes the spider when putting on old clo&hes that have

been hanglng in a garage or by ‘rolling on the spider in bed while asleep

Brown recluse spiders live both, outdoors and indoors In Oklahoma they find
shelter under: stones, boards&and other objec s. You, may also find them against -,

‘foundations and in crawl spacesr Individual“spiders are outside .even in winter..e..

“ v

\H)Brown ‘recluse sp1ders show a preference for concrete- block buildings o
although ay find;them in all types of buildings They hide in cracks, -
crevices "and_ other dark recesses They favor storage areas, such as closets andv -

2

attics. Unoeccupied houses. vacant for short perlods4are not notably lacking in
brown recluse spiders However, lofts|of resort cabins vacant fot four or five.

months at a stretch commonly hage infestations .Graim bins commonly have these ‘f

L
N N * - . < . .’ Lot
spiders o . O ' . : 5 v.3¢.
v T e T - - - '-.‘ v . \

, Infestatlons have become a problem for utillty companies, whose transformer
boxes and electrical sw1tch gear often- shelter the spiders 4 Station dnd line

ma1ntenance personnel should become aware of. the spiders and the da ers aégociated‘

. P i
ywith them. 1In areas known for spider populations, you- should. contact utiaity
companies to offér your services: : _— ) S ilt,

‘ . ‘ . .
“ 1 , - Y

Effects of the bite.* The victim may not be gware of-being bitten’ for two

or three'hours, or-a painful reaction'may”occur immediately. A‘stinging sensa-
Tj'tion~is'usually'followed by intense pain. A small blister'usually rises and
aﬂlarge,area arOund -the bite becomes cohgeSted’and SWQ! n. ﬁghe Vlctlm _may
becom@?restless .angd feverish and have difficulty in sleep1ng ?gihe local pain is
f&kquently quite 1ntense, and the are€a surroundlng the bite rem ins conggsted o

J

and hard to the touch for some tlme The tissue affected‘locally by the venomf

is. kllled and gradually sloughs away, expos1ng the underlying muscles The

_edges of the wound thicken and are- ra1sed while the central area is filled by
3

vdense scar tlssue Healing takes place quite slowly and may take six to eight
lweeks - The end result? 1s a sunken scar which ha's been descr1bed as resembling‘ *

”hole punched or scooped from -the body.!" Scars ranging‘from the size.of a

'penny—to half dollar have been reported ' ‘f;' ,1 ".;_, -4 , '{"/.' )
s oo : . - A

e
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In the case of a bite, the victim should immedlately consult a physician

an

anq, 1f possible, bring along the s 1der.wh1ch caused»the:bite for positive
W . P - .

1dentification. : ém v ' - R :

o, N - - . . -

The widow spidérs:
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The post’ common and most -dangerous of all the &;dows is the black w1dow ..

N
s

5-" D .8
Latrbdectus mactans . The black w1dow 1s“decreas1ng 1n 1mportance 48 a dangerous

~

. . \"
sp1der because fewer outdoor toilets are in nse Q%day and thlS 1s where many of

the b1tes occurred . \ _
S . ~ - 'y :
,/ . There are several subspecles of thls spider and sqme author1t1es recognlze

.

i~ L. vartolus, the northern widow, as a separate spec1es. All of these widows
are potentlally dangerous gnd for pract1cal purposes, you do not need to be
.'able to dlStlngUlSh among them. _Death. results in about 5 perCent of the

untreated cases of black w1dow sp1der bit#s. e I IR t. . -

. I AR : . - . - .
on. The, female leck w1dow 1s shlnlng Jet black on the upper -

surface of ‘the body . On the under51de of ‘most speclm%ns 1s,the characterlstlc

- red mark s' p%d llke an. hour glass._ Some speclmens have thls mark d1v1ded into
AP Y
There may also be one or more red: spots above the sp1nnerets near -°

ERIC o
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the tip of the abdomen. _.The . body of A full-grown female *is about half aM inch
in length but the body of the\male is- only one-seventh or one-sixth of an

inch long, "Only the female widow is usually considered to be d‘angerous, ‘but %

~bite of a male may be hazardous to a small chlld or a very sick person

‘0 * ! N *
.. ' Habitat. Th@ black widow may enter{dasidences, but is usually found in

! . ] ; d ol
o =% . K
‘garages, sheds, outdodr toilets, culverts, and similar placest Its web is . ..

/;

loosely woven and irregular, and at or near ground level Some of the sub-

species tend~to 11“8 way%from man an.v g‘ld webs several feet from the ground

There are two other specios of w :va whlch are less dangerous and found <
:Vonlv in Florida They havé similar bitsﬁtxcept they: tend to live off the ‘\ )
. ground in trees or Shﬁhbsh,j' S -i gjézif;e . J _ . yjhl
. e . ceY J L’ s
' SCORPIONS - _ .

i

- Scorpions are a smal} order of animals which belong to theaé&ass Aradhnida
along with t1cks, spiders and mites. There are only about 50 specles 1n the ;
United States Most of" thEse are found in’ the qonthwestv Scorpions are’ rare

-north ‘of a llne through BaItimore, St..Louis, Salt Lake City, and San Francisco &
Description ¥
' Unlgké:qthér'am

scorpions have an elongate,  segmented abdomen which".

aghnidgy

T

,1ike other acﬂnid" fhey have four pairs of legs and
3 g g

endsbgn‘é stlngef

these and'bh "large pincers arise from the comblned headeand thorax (called the — .
cephalothorax)n The stinger,'and not the p1ncers chtains véhoma. Inmthe Unlted
w States, mOsb speqies of scorpions are nonlethal and are. black “brown or gray e -
TN
and range 1n length from one- half 1nch to ‘seven and _one- fourth inches 'ﬁ
‘vz ) Only two species in the Hnited States are cons1dered h1ghly dangerous

‘.

Centrurotdes scuZpturatungWLng, an& C./aertseh¢ Stanhnke. Their distributlon 4

in. th1s country ;; limited to southern Aﬁ na They car, be recognized by
BT &\jﬁ; ; v
Yo raw color and a spine. ac'the base of Q‘“

‘e Yi3a

the stlnger 'yellowish and may. grow to.a length

*a

I T v
of thpee 1nches ' #gize, b 'has-two 1rregular blackish ‘r

®
\Q ’i-' el

fac% -‘Botﬁlof,these scorpldns are, very sﬁgnder o

- } R .. o
. .. o ‘. o ‘ R
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Habits . ' N

&

Scorpions are dry land a'n\lmals and é{le not normally found 1n watery or .
owever, and are attracted'to damp

swampy .areas. They do require moisture

areas such as around condensers and evaporators of, air%conditioning unlts
v A ™ ébi"- : o - .
Scorplons dsually hide durlng ‘the day and cvmg out at night to feed and .
mate A few spec1es burrow, but most species 1live about ground and hide beneath
stones, logs, boards, rubblsh loose“ bark on trees and posts, and in crevices

e
between the bases qf palmytree leaves. Scorpfbns wander, especially during

‘IMMP
q
»

In~houses, they are most commonly found in crawl spaces and- attics, buty

early summer, and often enter houses. >

»

.are also attracted to kitchens, bathrooms&wand other rooms where water is availm

able- They 'will also hide in shoes, ‘cléthing and bedding. ~ o

s . ' .
AlthougH,seorpions are‘found.rn the warm areas of the .country, they do not

lnke temperatqres about 90°F. to lOOOF " When‘attics and similar places get hety

the scorpions there will be driven out and they will move dOanard into the

3 _ .
llv1ng quarters of the structure. = __ . T = . ‘
. @ . K 3/
. afd . - "
s o . . o ~ .
® Feedirg o, ' . 0

Scorpionsifeed onfsmall spiders and soft bodied 1nsects " They wlll eat :h

Scorplons have po ye51ght 8o they do not’ stalk or chase their prey, but lie in.

4
waLt for it and grab it w1th their pincers . Small insects are..eaten 1mmed1ately,

v

but larger prey are stung and eaten after they,cease to struggle .
. - o :;;. ' ;.,.‘ I ‘. p | ) _
Public Health Importance, ~1. "'~ ° E? : e, T N ‘ s
. v . , ot .‘( .-

A . ‘
"y

’ Scorpions'rarely sting man, and. tﬁgn only when provoked- qu spec1es are

be cons1dered dange(ﬁus

» v

deadl’y~J However, all scorpion stingm
¥ ;

v

hich destroys red blood ceIls but

v

i qut ground sébrplogs 1n3ect aqtox1
B\ which is only,rarely, if ever, fﬁgal The venom produces a localized rreactign "

4
(pa1nful swelllng and d1scoloraﬁmon at the’s1te of the 5t1ng), wh1ch9may be e

. followed by mild generallzed reactions/(semlparalys1s of the tongue) T

N . v : P I
- 4 L. "
. *: > * v . ; 4
- » :
a * ’ 1 © »? '5‘;&.
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The two highly dangerous quﬁles in the Un1ted States anect a venom which '

. -y

pr1mar11y affects nerve tissue, and which may cause death The venom produces

;}I ;

a generallzed reaction (numbness near site of sting, nausea’, tlghtness of throat

‘muscles, salivatlon, sweatlng, semLparalys1s oﬁ@ﬁhe tongue, vomltlng, restless—

Lnes§ Cyanosls, and sometlmes death) - There is 11tt1e swelllng or discoloration

at the site of the sting of our two d@ngerous spec1es ‘The yery young and the 1'4

very old seem to be the most susceptible to scorpion venom but deaths have been

rded at-all ages. There also seems to be seasonal va iation in the potenoy
§§ extremely var1ab1e

of sc on venom, and suscegtlblllty to scorpion po1son

eveh among individuals of- the same age; hence, all scorpion stings shoufd be
. % [ -

S

“treated,by a phzlelan 1mmed1ate1y

s

Sanitation

R

w_vLoose boards, rock piles, wood p11es and trash .shquld be remoled from around

the bdilding to e11m1nate harborages aLumber and f1re‘§§§9 sho

g h R ;&
the ground The elimination of German roach’ populathns and fher—insect 4in- -
festatlons in and around the bu11d1ng will make ‘the area ;es attractive to .

. : b4
scorplons. . : . : ,
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' SELF-HELP QUESTIONSVON ARTHROPODS OTHER THAN INSECTS
- * _ ) ‘ . ) ¢
i) ) : -\E . i ' ‘ ~
Now that you have studied the section, answer these qu§§tlons Write
the answers with pencil without refeérring back to the text. ¥ When you-are
satisfied with your written answers, see if they are forrect by checking them
im the text, 'Erase your answer and write-in the correct answer if your first
answer is wrong. ' |

L
-~

1. D%?crlbe the one characterlstlc of the follow1ng arthropods which help idontlfy
h .

u

their presence. Also list theli/ﬁamages ‘around the home and cdhtol’ .
- _(
' - a. Sowbugs and p@llbugs s TR /7 | : '
. — @ L .r ' ) ’ ‘...—.‘.‘...:..,.;;,.—‘——-—« . ..——v"‘ = . ‘;‘ T
) .. . A e - ]
.b¢ Centipedes ’ K . ' o L e
@ '
Cy s
, __ -
+ - - c. Millipedes - .
. £ .
..
, d. Llover mites - e -
‘;\‘.’ < - .
2. - Which of the follow .
i . . . . ' | ‘ . . ) ’ EA . ! ‘_'_0
‘% 4 2 Northern -fowl mite S R AP “
/& b. Mouse mite | . A ' o ’ o
?. ,j;cx Tropical rat mite’’/ .v )
. d. Chicken .mite
¢ o . o K ; «
3. Explaln the egg to adult ﬂéveko ent
e * f _ %" ‘o".' "'Aws- .
: - v ‘s . s :
’ “ T o ;.' LR
i 4‘. What 1s Orocer .S 1tch'7‘ - O : o
v 's-'._ .. . i“':ﬂ.-. - ";':'/'- Lo " P
D S e
. c e
5. What is.a_ ch¥gger and where can their feed&ng be most 1ntense7 )
A .~ _ ) . - Y Lo . ‘. - B . ,.
i P R e - j?: R ST
' \ ‘ k1 o L ) : a}
o R 4 oYY 4 2 ﬁ A o v .
o v RO _ - :%J.W *, . i§ .
@ v o - v N 3\ v T ¢
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What are the twWo types of spiders and

. . o e L .
) . *’; , . ) / - " ¥ .
A , i - - 183 - . » e
. , " ._u N - ' - - -‘ J./ - ;
o i Yooa Y \ Lo R
How is the brgyn dog tick spread from animal - v .
. ' ':-4‘ : | v X
Define a spinneret and ballooning? ; . .
. N , . K ' )

. . 5
N

adult? ~ .

What is the maturity time of a spider from egg to

how do they differ in féeding'habits?
Fotn s ‘ N

” ” ’
B

'

What are the two types oﬁ‘dangeroué spidefs'énd how.do adulté d%ffer?

’
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~ Snakes of many kinds find. the1r way 1nto and under bu11d1ngs - suburban .
yards rock gardens and walls, ultry houses and outbu11d1ngs~ and thus become
‘a. problem for the pest controﬂerator They are active in warm temperatures
' I SR v
(usually daytlme) and h;berna e’ dur1ng the winter in burrows and dens. -. _
fic' ' -Typical signs of snakeSV“ {the1r shed skins "and droppings. Snake dropplngs

1like biﬁd dfoppings usually . have—thtE”_afEfTal at-one end'. Snakes are‘Tmpprtant
to. the pest control operator in that,they frlghten humans, bite, k111 b1rds and

.cause odors.in ‘warm weather’,

1
1
%

.+ MOLES
. X . ) T W
Problem Areas e : ‘ _ r '
- ) L ) ~ ’ ‘. b]
. Moles cause problems in- lawns, golf courses, gardens, and cemeteries.
. . S R
—'v » ' . ‘ . - 4"' . v ° ek s
-Objéctional Characteristics S o e e !

PN -7

Burrowing is,oné kind of damage moles céﬁﬁe} this includes mounds, holes,
_runways; and garden damage. hThey open}ruﬁways through which meadow mice reach and
damage‘bulbs, flowers and vegetables. Shrews also may use their tunnels.
\Habits\ ; ‘ " ; 4 . :
Moles are subterranean; they rarely comg above groundl They construct
permanent runways“along fence rows, bordetrs and: other protected areas——plus s
, feedlng tunnels whieh’ are constructed at random Moles may burrow" urder shallow
foundatlons, concrete floors and walls. They have been reported to- burrﬁ?’

100 yards in a single nlght. Meles breed in the sprlng and-have one lltter of

,
three?to six youngrh o e . _ . A LT .
Sl - ) EY ' S ; . - . . i . .
) v’ R . . - ; (.‘ . ~ . “v. 4 4.‘
P S e L . < .
! . . N L . . . .
~Natural Foods . . . L, ot C -~

’luﬂ' . . CR . }'f‘ @ . .
o - Moles ‘eat’ earthworms and ‘beetle’ glubs and other s011 1nse&¢s In 24 hqursd//i

| mole may eat more than ifs body welght in earthworms ‘ - - : O

E— .‘
- h

N o . ‘> o : ’ " "
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“Signs _of moles are their mounds and runways.. Moles have fine teeth with' W

" which they maﬁ teaf but cannot gnaw, plant stems. or roots. The mounds are built

up like a volcano——through a. central 'shaft. Mole ru&ﬁ;ys*are about one and one? .

R

half inches in diameter and only// few inches below the surface
Nt e .

. e Lo . . . . /r/ . . . ‘ co .\‘ ; B - : . -
e - / o . o
PN ! . o N,- "‘ a ) BATS N R ’“ .
Description A s : R L R
‘ The, bodies of bats are covered with fur.. Their wings aré a leathery membrane

sttetched between*the greatly elongated bones of their front legs and _toes and © .

extending, in most speCies back along’ the sides of the body to the hind legs and

ta&l Bats are the only msmmals that can fly. .
~ i ¥ > . ) o i
Habits . ‘ T . v _ C o

P

‘ " Bats roost singly or  in grd&ps during daylight in sheltered spaces In
warm weather they are active from dusk to just before dawn All bats in a roost
leave within a few minut: ' each other Scent on a roost remains attractive to
other bats for a. long time-—possibly years. ' Some migrate south in.the colder

- RN

months . Ly S ' i “ .

‘I?; Bats have easily adaptedm§%emselves Lo living 'in buildings, where they roost

-x‘, e v-

1DratthS, wall voids,-summer cabins, basemen%;‘* heate£§,/unoccupied~st uc:g.

“and older residences Theiffpresence may'be eaSilyArecognized by'thel

segmented droppings ‘They are readily distinguished from rodent'droppfngb as

they consist of insect’ fragments In addition, grease spots at enQrances and roots,

noise and odor from urine and droppings are goed indicators of a bat.infestation

_r‘ . . -
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Precautions‘

«  'Never handle bats,,dead or alive They have needlelike teeth and can- bite
)
severely Bats may be rabid and any bat which acts<in an abnormal manner such as/,‘

fluttering around on the’ground?should Be avoidéd or handLed with tongq

'
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LtAny'bat causing a bitewshould'be captured’with brain intact for _examination by
Pt . ex¢ ot

g health authoritiesuv‘Use_beekeeper's helmet, gloves and covéralls when treating

roost areas. . -5531‘.wf c - . . .
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In the United ‘States there.are two common specles of rats, the Norway
(brown or sewer) rat, -and the roof (black. or sh1p) rat The Flgure above ST

shows the dlfferences between them as well as the mears for d1st1ngu1sh1ng young:

raﬁs from mice. Before any attempt is made to control the;i pests, a thorough s
understanding of thelr;habits_and hab;t@tnls necessary: {0 N
T e . . 3 .. o N . o ; 1 ’ : . ’ - R ,,,.,_.. B ) e 7
vt . A ‘ . - 'r‘ - . S . ~N ) »
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" The Norway (bro%n or sewer) rat is found in Qvery state in the Union. It isﬁz
usually brown ‘above and lighter colored beneath Large specrmens may measure %

twelve to elghteen inches from nose to the tlp of outstretched tail, and,may

;,) wéigh over a pound They* normally stay close to ground level an& prefer to nest
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in burrows in ‘the soil. The Ndrway rat isg. equally fond of fruit, vegg&ables,, KZD

)_meats and cereals: Ihelr dropplngs are about three %gghths to three- fourths bfﬁ'if '-i

Ja

’ 1nches long and are spindle shaped, ef rather p01nted at both~\hdsa Norway

03 e

rat dropplngs may . be found alonglgunways but ar%\most frequently found where oWy
B . L. : LN
these rats stop -toeat. " -ﬁgﬁ . : . _-,A' ot TN

The roof (black or shlp) rat 1s found only 1n the warmer parts of the Unlted ot

6

States ‘Tt 'S black or tawny and m y (or may not) be - llghter colored beneath I
4 -

o

nder in build -than ‘the Norway rat, W1th talls longer than

- 4

They arg\smal er and more s.

y they nest, in bulldlngs above.the ground level»agd are - ?fh

°

seldom found in the same bu11d1ng w1th Norway rats- They prefer fruit and vege—

* tables as food. The opp1n s, of the roofﬂr ts are‘about three elghts to one half
| \dropping e

o

1nch long and are sausage~shaped . § blunt egded They are sgﬁttered wherever
< S ‘
the roof rat travels e =‘, - o . .j‘ . SV s .
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Habits and Habitat, A T ,_ SR ' T LT
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. Rats must have a place to hlde during thé day, and they cannot mult1ply w1thoutq_
a’ plaee to :neskt You should dlscovef these barborages andvnestlng p&aces 1f at §_;
all poss1ble S L - S -: ‘ "@~ _"'5:u_“‘”ﬁ-. , ./T\IAS

S RSN . o
. .

Most . bulldlngs have double walls' w1th spad!s between them ‘End similar spaces""')"J

B

b&tween floors and ce111ngs, 'These are cornimon h1d1ng places for rat§. Of course; ;

improperly: bullt shelves° cab1nets, and work tables, cupboards, pantrles,_etc . v_{ Jf

all prov1de space under and’ beh1nd them JUSC sulted to a rat. Elles of stored g@ods

Prqwlde many rats w1th homes, espec1ally 1f these are agains %ﬂ%hgmd“on‘floors. ,_vf

Such preferred h1d1ng places should be located and noted as

part of- your problem 'm'_; RPTT {Tﬂ : .; ' gtl;
Roof rats prefer ‘to< nest h;gH in a bulldlng ahd w1ll usually bé*found 1n,_{‘* flif
: ‘ : L . i co "’ LS NS P
atfigs ather than basements S ) '. . Lt .“"- -;ﬂ'- Ygd, [ -
) X .. . ) .‘ oL ) Yaoa L ’ .'o ;. . ~
,7 ows in s01l are the preferred*nestlng place of%the Norway rat”“ élnpe . “
' many bulldlngs have exposed s01l in basements, cellars and crawl spaces,”an 1n— S

§ .

qpectlon of a bulldlhg is: never complete w1thout L thorough check of all the area 5113

under the f1rst floor o e ) ,g ) ﬂ_'y A _ kﬂ:A
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. Rats eat almbst everything used’ as food "b"y nian and llvestock Wltquz thelr- e s
o dropping,u%hey.r ur1‘ne o‘f theii‘in‘dlrt and halr,"they contaminate much much,more . N

- than they eat. 'Such productsy. must bex deétroyed or so?hta loss. Damaged pack—v'.

i " .- . T
: : . SeL T,y
N . . . . Q. , o
° g

‘age‘s must: be ﬁépalr.ed or replaced

oo _ Dama'ge is vusuail_'y edsy. to finda‘ , it will probably b’é« polnted out by
the c,ustomeri ’;’(.:vnav\;ing c{,am‘a?ije is oaused‘ 2 _ttempts “to get.
food to get nest1ng materi\ e ' to g”et‘..'fftfhiii’nug'h,a'bar;rier 'or-‘ mpby to sharpen T ,@
their teeth- In search’of food they tear open boxes K P or:other

r‘apw,ngs ofv food When making a nest ‘fema & rats may tear up anyth1ng useful

ev'en clothlng é‘nd furnltu.re\« : Holes may be .‘

such' ‘as "paper goods sacké f‘ags y
n." 3

,.g‘nawe"d through walls ~and under trhe edge of doors '-uWOOd and plaste,r are eas1Iy

sl

LAt

- \

) _“,enet;rated as’ are rﬁany other s '\1a7:_?bu11.d1ng mater:Lals, espec1a11y 1f an edge is,

S, . - " A—' .
' " A ARG

.
’ a.vallable for them to chew oq' -
PR I8¢ . '-.-J : ._,J_‘

\~'_"":""‘-;'ﬂ\éo and from the démage yo& w11§tJ probably flnd trall'

Fe. by d
‘1d1n0 place, unless the infestat@on 1s qu1te necent. These runway’s; are

i

for- runways g01ng ‘ta the

o

‘anearly\ 3yay»s aionrg walls —~as rats do not 1;ke to go out» into the open» Look for ‘
K3 -

tracks',and ta.ll marksun dust Greasy sm?ars, dark J,n. color .show ey -where rats

: , und'eerside of t’he ends of f100r joLsts '1n basements ” Halrs : 1 -""
TR . e xF g .
* except 1n tlght places where, the rats must squeez-e“ thrsough~ ';_: '

: .« - . .
‘. . ' LR ¢
° ' B N

PR

.& a; nDroopings ar,e uSual;y easy t’o f1nd and neré.lly représent the ?avorlte fe‘éd‘—' »

1ng places A Rats often carry food to a protected spot 1n out~of the—way corne

: £6 Je'at 1t._ Dropplngs accgmulate 1n such spots, and the presence of fres‘h soft .

L3 '.,H ‘3

molst g*llst glng droppxngs vg;ll tel°1 you that ‘rats have been there v‘ery recently-u/
» G1d~ di‘oppln sr.ufl;l gener“al«ly bg dry, or, if 1n _a“_n&plst place wlllék probably be \“

¥ N L Ce J 8 . e P T
mol--dy : éfny case,cthey wil*l likely be“E,uLln.,n oolor oL .‘& . G
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fﬁ of 1nd1ca;t,or, tracklhg powdef whlch ma? bep applle'd aldng sus egted r;_unways'-a-_ e .;,

'5add fe’eding areas‘.s*‘ Any eas;.l.ly avaé‘Llable safe materlal such as f'l \c* o talac, ,;nay, e
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~ ths eat the';nmeigype of food -that Qe,eat, and for practical purposes must , ¢
be able to eat every night. In lobking over a ‘rat control job_ you should
 _not only find out what: and where they are eating, but also. consiij; whether 1t

is possible to get all tood out of their reach. If" you can, it w1ll make a

po&sonlng job much easier.

_ The importance of water to rats is often oQgrlooked. iThéy will drink from
any——evén the dirtieét——eource of water. Ice box d&%p pans, uncovered toilet °
bowls, uncoveu'ﬂ sewers with water trapg, undrained k}tchen 51nks laundry. tubs,
£lower—water1ng pans, watering pans for pets, and fish bowls?are Just a few of
tpe.common sources of water fo¥ rats in buildings. Where there 1s no source qf
.water for rats inside a building,-it may be assumed the rats have a source outside

the building, even though they feed and hide in the. building.
Entrances .') 'SQ , R g
Finally, you must check the building to see if rats are_going; or car go,;iﬁ/
and put'bf the building. If the building furnishes food, water and hiaing'plates,
the rats in it may not be going in and out. If it-does not supplylalk'tﬁree of
these néeds, you can be sure they have access to what they require outside the’ .

'building. Even though your immediate job be:only to get rid of the rats in the

—_ s

building, vou should know if the building’iswrat;tight or, nqt,'for.future reference.

In checking the building for'rat—tightnesshtremémber that young rats may )
t T : e
enter any hole more:than one-half inch in diameter; both Norway~+and roof rats

are good!climbgﬁs,:and bbthlare surprisingiy good jumpers. 'Norway'(browh) rats k

- /’ . »~
~are also excsFlent diggers. '
Ry N T " "
Rats‘generéﬁiy entéﬁ;through open doors, open windows, and uncovered sé%er
drains. These entrancés require no effort on the rat's part. Openings around
. oy T . ‘ a : : '
htility pipes, duch s water, gas and drain pipes, are also easily found by rats.

The Norway (brown) rat so ‘commbnly runs thqqugh sewers that many people refer

»

. ‘. -, , . .
to it as the "sewer rat.'" It will dive through a sewer trap filled with water, and
only tight sewer drain cers will stop it. (
If' such rat,ppenings are not waiting for them, rats will gnaw through wood,

particularly at the corners of doors and cellar windows. They can usually .

« _/ 'ﬁ - ' " ~ el




tunnel under‘shgllow foundations -and.readily climb rough walls or inclined pipes ‘

andﬁwires to’ reach,entrances above ground. level. They. have been known to
17 1imb vertical pipes, gutter drains and the like which are ‘close to an outs{de wall.
' L ‘ N : ’ . ' £

C : : : .
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. HOUSE- MOUSE -

Description

The house mouse is a small dark gray rodent. When full grown its body is
about three inches long and its tail is about the same length 'Although'young
Norway rats are sometimes mistaken for adult mice, the two are eagily distinguished
Note that the tail and body of the house mouse are about equal in length, whereas L
the tail of the Norway rat is definitely shorter than the body. The drawings also
show that the grown -house mouse isowelléproportioned while the young rat, like
,most-baby animals, has a head and feet which seem too,large forWits‘body.

v

Habits and Habitat

An important habit of mice is that of staying close to their supply of' food. ‘
If they can find a nearby nesting site, they may never travel more than a. few .

feet from their birthplace This very limited range {n their activities is due

to their retiring nature and because~they do not require”as much water,as doﬁ‘fﬂ

animals. They usitially obtain all the moisture they need from their fooé

~ .
Favorite nesting places for mice are “in ho¥low walls, ceiling spaces, under

" or behind cabinets and7similar encloseﬁ spaces " Voids in or between stored

materials, particularly é&bked feeds, are choice home sites for mice. ' oo

Runways are not ag easily found as are rat trails. They do, however,ftend\ji
‘to follow regular pauhs along'walls. Normally mice travel these paths in short -
runs from one protected spot to anothlier with a “shart stop ‘at the end of each -
run to see if the coast 1is clegr before starting -another run, Mice are capable

of getting hrough surprisingly small openpings. -A baby mouse can go through a -

hole about. one- fourth ipch in diameter, while a thQEe-eighths ‘inch crack, under a

door, for example, will permit an adult mouse to pass.

v
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Much mouse damagé is.due to their collecting soft materials for nest lining.

They are particularly inclined to chew up paper and to chew holes in furniture_

-upholstering and other forms ‘of ‘cloth materials’ Damage to flour and feed sacks

may be very great, even though only a few mice are present.
Mouse droppings -are much smaller than rat droppings and they tend to be

pointed at one1end whereas Norway rat droppings are equally rounded at ‘both ends.

‘When' abundant, mice 5eave a characteristic mousy smell, chiefly from their urine.

N o RATS VERSUS HOUSE MOUSE = -

4 e
The following is a comparison between the behavior of;%he house mouse and the

behayior of rats in general. Once you have id ntified the rodent ~a thorough
understanding of;its.behayio is the next step toward its control. For practical
purposes the behavior of the Norway and_the‘roof rat i1s the same, except the
Norway usually, bufrows %n the soil and the roof pat'usually nests above ground.
Territories 3 e o . /] : i

Raty are social" animals and live in colon1es Several may use the same

-

)

food and water sources’ and runways. They even nest close to qne another. Rats‘can

"be controlled pith fewer: bait\placements since they do share a food source and

will travel further for food.

The house mousétis more of .a “loner." Each male mouse Stakes out a
territory g% In each terr1tory there are one or more females food and shelter:
The male mouse does not willingly share his térritory with another adult male

mouse, Mice can be controlled only with many bait placements——at least one in

-each male's terr1tory——because of these territories and short d1stances traveled.

" . . . .
L ~f 9 :

[

~ . H

Distance Traveled I .
S The rdt will travel no further than he has to for food and water. He will .~

travel 100 feet or more if hecessary. In urban areas;'rats stay on their own block

and are usually restFicted td smaller areas w1thin the block.
J " .
"The size of a mousers territory depends upon the physical arrangeyent of his

N

envijonment and the number of other mice in the.area. The more mice, ‘the less

7

tory each has. The mouse-may not travel more thag 10 feet from his nest if

105 .
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food is close by andV: if there are many mice in- the area. Some mice may’ipend ‘

"their entire lives in a pallet of feed. - - ' R . : /L

Activity Periods v B 5 .

Rats and mice prefer to come out and feed;at night and are most active at dusk.

- If a building is 1ighted in the evening, ‘activity begins after the 1ights are P :
turned off. Under continuous lights, the rodents will be active during the ,

. quietest periods When living conditions begome overcrowded for the rodents, same ’

will be active during the day and your customer will ‘'see them. Ihis indicates a

very heavy. infestation. . T ) U

" Feeding Habits oo

All rodénts feed in'accordanoe with body needs. This is influenced by
. temperature, amount of free water (water available for drinking) and the amount N

and kinds of food. . Although there are exceptions, We can generallze as follows

‘Rats become conditloned to eatlng a particular food. They approach new

food with much suspicion and taste it cautiously If it tastés bad or makes

" Once the rat finds

them sick, they won't eat it agalnu This is "bait “shyness.
Va food it likes, it will fill itself in one feeding. hen baitingj you can often

get e‘fective control by using_a bait that is identical to the food “the rats are .

using. If *a different food is used as bait, prebaiting'with,unpoisoned bait for ..
several nights will 1ncrease bait acceptance Rats‘prefer good quality food-so e

by

your baits must be ag good nd preferably better than the rat's regular food.
Top quality yellow cornx&ij%and oats make al good "universal" bait, but no bait
. is -best for all 31tuatlons ' T ' _ SR s
The house mouse is not'Suspicibus of new foods and will eagerly sample them.
-This habit aids you in baitlng for mice To offset this, however, mice will go
back to feed1ng on other foods if your bait is not- as attractive . Also, they .
nibble Because <Lthey nlbble and feed .on many different ‘foods in onefalght it is
diff1cult to get them a lethal dose of a poisoned bait. As with, rats, there is»'
_éb ”best" bait for all situations. Attractive baits include pineapple, ﬂrunes,

_gumdrops, and peanut butfer. -
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“Water Requifements

-

.. : B TR L
Rats requ1re free water P2 drink 1if feeding on dry foods, such as graﬂn

If you can e11m1nate thelr water source, llquid balts are very effective. EEEEE T
A mice can surylve_long periods without ﬂ@}nklng water. If their food, contaﬁns N
some water, they don't'need'any'drinking water. Water baits are readily a cepted
however, and you may find them more ‘useful' than dry baits Ain some situat16ns N,
P

- - o

N4

Reactions to Environment

&

‘Rats and m1ce tend to become very - Pamiliar w1th their environment. _The mouse
checks out hi's terr1tory at least once very 24 hours, and the rat "keeps check on -

the area around his nest, food-«and water. and his runways between them When changii

occur, rats and mice react d1fferently s
A h ' ‘ ‘ .. +

ggts are very suspicious of any changes They approach new obj%cts'cautiously
and' may even av01d them the first few days Even a change in pos1tlon of familiar
objects causes suspicioun Eventually rats adjust to any change Therefore,
they may avoid youf [fraps’ and bait boxes the first night or two. Since the weakér
rats are usually the first tﬂfgnvestigate a change you will trap or kill the
weaker, nonbreeding rats f1rst If so Jall you've" done is temporariiy reduc@d the
population. Prebait1ng or placing unset traps ahead of time will help overcome this
reaction If possible avoid changing anything else in the- rat 's env1ronmeﬁt

Changes of light, noise or other factors may upset the rat an\gmake him vé;y wary.
e
The housé mouse reacts to change by exploring it immediately. Hé usually

nib%}es new baits as soon as he finds ‘theém.. He will investigate traps even though
they are unbaited In fact, your control success may be. increased if’ you make/’
constant changes in the mouse s env1ronment Changing baits or. the placement of

H
baits or ‘traps helps. Although unbaited traps catch m1ce, ba1ted traps 1ncrease

N

. your success. . S W : IR
_y' b . o ' . \% PN R
. . . ~

~
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- N ' ' ’.l
Rats are less 'suspicious when f1rst entering a building since eéyerything is

Movements

.

new and they must\\learn" the new env1ronment rapidly.  You dan most easily trap
or bait them then. Perimeter control programs work well-begause they 1ntercept I

rats migrating into the area when they are more easily trapped or baited.

4 ’
N . ' s R X oy .
. . s

! . -

- ' 19’7 - " L




- 194 -

[
L
B 1

Onee the rat has explored his new home and settled dawn, he beComes . ' ',‘
usplclous of changes and 1s once again wary of traps and ba1ts The rat
establishes pathways between nest, food, and water These pathways are along
walls. or objects where possible. ' In contlnuously lighted areas, the rats will

‘move 1n,the shadows'. Traps afid baits should be placed along these pathwafs

Sometlmes you can place boxes or other objects to "lead" rats to a trap or ba1t 3

Remember, the rat may be susplcious at f1rst

F'~' Mice will explore, large areas when moving lnto an environment. The territories
N _established may be smaller than the area originally explored To encourage mice to
range farther so they m;%l find your traps a d baits, thelr env1ronment should be :
d1srupted as much and as often as practical. Q\\\Ileted stacks in warehouses should
be’ moved and/or restacked on a regular basis. Every time this is done, ‘the mice
will come out of the stacks and, re—explore the area. This is the time to control
.them.with traps or baits. Mice also travef along walls or objects and in
yshadows. ‘Where studs and sills arg exposed, the mlk\émlll run on the sill and go

around each stud; rats will travel on the floor.. Micw.don't need to be "led" to

’

~

traps or_baits; but traps and baits ShOEla be placed along their. normal pathways.Q (il

| _ o SQUIRRELS

Squirréls cause problems in attids .and unoccupied:areas They gnaw cables
and electrlc w;l}ng, cause damage to gardens, are noisy, carry ectopara51teS”

bites, and theXT urine causes objectionable odors.
ﬁ ..

‘They are active in early mornlng and late afternoon, and store food in
1

outdoor caches. Squirrels don't h1bernate They have a lltter of two to seven ._

. 4
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Squ1rrels eat nuts, corn, seeds, bark, buds, fruit, bulbs, leaves, insects, ’

and birds' eggs. . ., S - ] o ::f\\\g

t materlals, damaged corn

in early'sprﬁng, sometimes a second litter,ip August.

Slgns of squ&rreleact1v1ty include gnawed ‘holes, nes
H

o

and ‘buds, opened nuts,. droppings and tracks. Squ1rrels are protected ga%e animals

JAn many areas and are" protected in some c1t1es Check with a "game-'warden or
.~ ~ . -

other local author1ty before beg1nn1ng a control program. .
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Because of their odor, skunks breate a particularly bad problem when they

live near or under buildings, They are active .principally at dusk and night
~are poor climbers butfgood burrowers. They have a range of about one quarter

mile. They mate in spring, have one or two .litters oflabout four young. ‘Skunks
may live up to six yéars. ° ' : D
. . . . . ,
A skunk's diet consists of grubs, insects,_ﬁmall‘rodents, frogs, fruits,, K .
berries, birds,;eggs and”garbage. Food may be fresh or spoiled. Its droppings
ushally contain'undigested bits of insects.and seed coverings. , ’

. oy
o If a skunk is aggressive, STAY"AWAY—it may be rabid. Skunks can squirt

9 ‘to 10 feet against the wind. Their aim is excellent and they have repeating

action Traps tiat kill or maim, or the use of violent poisons, may result in

| s “
Skunks ar} protected fur an1mals in most states CODSUltfﬁ game warden :

‘.,
”

before initiating a control program. - L S .

seriods odor problems ! ] *
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The Engllsh Sparrow which is also known as a house sparrow is ‘an imported

bird It does not belong to the sparrow family at. all but tosthe 01d #érld
weaver finches 'They were introduced about one hundred years  ago and have
spread througgout Aist of the United States and’ Canada%_ They. resemble the

-true sparrows in s1zeﬁand in. their more or.less grayish-brown coloring The male

has a black throat with whfte cheeks. - They spend R@ch.of their time feeding on

~ 3 l-.“.

the ground, .and hop but'never walk.
£

rd L.
English sparrows are prolific breeders as they averagévabout three broods per
‘Jgﬁon with four to seven offspring per brood. It is oharacteristic of this .

,species that both- individuals and flocks operate(within rather confined areas

-

Some may move to central areas as c1t1es in ch w1nter time and - ‘disperse to. the

ng, nestlng and other actlvikies
71’“—“:

ong or beauey

fcountry in the spring, but as_d'rule, “the feed

! Al ‘

of these b1rds occur.in a very much 11m1ted area \ R ii

,'%~. English(sparrows cdmpete‘with many birds prefatredifor*theif

Being pugnacious, they drive the more des1rable birds from nesting 31tes as well
o

‘s from feeding grounds. Their nests are relatively large,‘gnd are not only

s -
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un31ghtly but. often plug drains, gutters and the like and therehy cause

serious damage from overflowing water.

a separate nest but in other: cases, communit

4 *

-

families | . ’ .

°

o The f00d of English sparrows is\égi

N

and emerging plants. Occas1onally they.eat 1nsects, but without grea;\benefit to .-

~

agriculture.

w,

Starlings also were introduced fro Europe. ' Since their introduction in

-

- "STARLINGS

yjnests are used by several'

marily seeds, bit they may eat fruit,

'.5'~ ~

<

1890 in New York, they have spread to the Paci§1c Coast and EVen tojAlaska

are dark colorell, chun%y, short-tailed birds and 1ntermed1ate in si

sparrovs and pigeons. From a distance they appear to be\entirely black .but
=

1rr1descent purples andééreens.

bills age bright ellow. - Some
none of the blackbirds has the

During spring and summer their

people confuse starlingﬁfw1th blae igds, but

short tail or yellow bill.

Starlings, unlike ,

English sparrows and pigeons, almost always feed a relativel ‘great d;stance

| /
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They

e between —_

derately long,

/,

In some cases, each pair of birds. makes Fo

buds,

/

_they are actually flecked with' light colors and much of their dark feathers show /

A
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from th¢ir roosting places. They'are important predators upon many soil- '
‘dwellingfinsects but will eat seeds’and ggaln and occasionally déstroy frulﬁs

¢~

There is ample evidence to 1nd1cate that some starlings migrate and that .

others do not. 1In the spring when the nesting season begjns the birds scatter
to suburban and rural areas. They make rather coarse nests in tree holes blr&
houses and the like. One egg a day is laid until an average of siX or seven- eggs

«

have been depos1ted. Most starlings have two bropds per year.

. o
M-Starlings are objectionable primarilyrbecause of thegr habit of roostingﬂ
/ together in large numbers on or neﬁr buildings These roosts are the source of
much noise and dirt.’ Since Starllng control is largely 11m1ted tb\greventlng the
birds from using certaln trees and buildings as roosts, ‘it -is necessary to'understarid
Y.stamling roosting behavior. Flocks to be controlled should be observed and their .
Jmovements recorded. Typlcally, the roostlng behavivr of starlings is as follows.
. During’ the breedlng season when the mated birds are dlspersed and caring for their

irds travel together betweén their roosts and feedlng ;

young, a few "bachelor"
'grounds As the young birds of the leSt brood learn to shift for themselves, they

.
join ‘the ”bachelor” birds{ Later, theVéecond brood of young and- the parent birds

;‘ The great increase in- the size of the starling flocks

about, mldsUmmer indliites thae the parents and their second‘brood of offsprlng

join these roostlng flock

have 301ned the>roost From then untll late in the-fally starllngs use the . o

summer roosts which are bften in trees. It appears that c1duous_trees\sughnas

the Norway maple are well suited for starlings in>the summer.

ngratlon may -occur when the birds leave their summer roosts Those wh1ch

(

remain 1n an’ area usually'shift their. roosts to c1ty bu11d1ngs wh1ch they use

throu hout the w1nter ‘ ' K N R
g . L 3 . ) < > » Lo V
3:

L4 ® } '
,In their dally cy%le of movemen starllngs leave thglr roosts rapidly about
sunrise. They fly in flocks over fa1rly well- establlshed)fllght lines ‘and for, "\/»

. >

'. distances up to 50 or 70 miles. 1In the eygning, those farthest from the roosts y :
* N
are the first to$£urn baek so tha% all reach the Eeneral vicinity of the roosts
approxfmately the same time The" t1me for enterlng and’ leaving ‘roosts apparently

is controlled by llght inten31ty
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Now ‘that you have sLu&%ed the segtlon, anSWerLthese qﬁfdtlons Write
the answers with pengil without referrfng back to the text.. When you are

" satisfied with your ertten ‘answers, see if they are correct by checking them

|\

in the text. Erase your answer and write in the correct answer if your f1rst
answer is wrong AR - o . i e :
. : .
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1. Where may shakes be expected to- spend the winter'7

57 R /
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2. What is the.natura{itood'of foles and deser*ie their,burrowing habits:

3. " Describe the rposting habit%-of bats:’ ’ . ., - ) K/;\ , v

Q . . i . . . . .

B/ Can bats be’ rab1d/and what precagtlons should be taken in hand11ng t:hem'7
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5. Explain the 1dent1f1able characterlstlcs and feeding habits of the Norway
rat, roof rat, /and house mouse: . .
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6\ Where may ﬁ%;way rats and roof rats be expected to nest? . . < .
. . . ". o e > ' <
. . e ‘ / . : .
7. How may fe pellets be identifled comparlng the three rodents mentloned
‘1n questlo No. 57 _ . . . v - / y _{””
‘ e ‘9"
Ty : ,
* AN : iy :
What ‘are/the water needs‘of”rats compared to mice? - N
-~ . o v m. & A
- [—
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10 Does‘eontr%gv,f‘sqhirreliand/skonks;reduire local permits?“ -
A . Y : /" CoL . Lo v . R :v . Lt .
-11. Describe .the Best méthods of “skunk removal: ~ . TN SO
. , o : Ll ';:'&-'f?”lffévﬁf:Y;",_,“
12, How do feeding and nesting habits differ comparing’ starlings-with the -
Engllsh sparrow? R A VS
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